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m n m 

*mwfe, Rhodococcus m nM^T-ft&mBT&mmmmvnzmm^? 

U^kWy^mfmmU Rhodococcus m fflWi'Vffim5&mvn& Rhodococcus MmW 

Rhodococcus mmw&m nxm \sx:&i&&&*mm&ftT^teft&Mto&fe£m 
mutism 

aW&Wl3s.i2V1t$&&5/7>'T2*1fiJK< StiTV>£ (Weickert et al. . Curr. 
Opin. Biotechnol. 7 494-499 (1996) , Baneyx, Curr. Opin. Biotechnol. 10 
411-421 (1999) )o 18t:#>£> 37*CT?^Wr**«, 

e. n& ji t & & § o 

^cMMJ^^T^ Saccharomvces cerevisiae -t» Pichia pastoris (Cereghino and 
Cregg, Curr. Opin. Biotechnol. 10 422-427 (1999)), Sf9 JffllS (Miller. Curr. 
Opin. Genet. Dev. 3 97-101 (1993)) fSi^M^m^Wl^t Vxm^fzmm^X 
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&z>o wx.\t* ®.&&x2>nzn<Dn&\~Mftm^znx^z>m i &ni& sf9 

T&D, m.&M&\tm nx:T~&Z> (Agathos et al. , Ann. N. Y. Acad. Sci. 589 
372-398 (1990) > Faber et al. , Yeast U 1331-1344 (1995) )„ (Pichia 
pastoris) £ffiV>Tfl-5fe^ >APM<Dm£.&ft Jt(DM£<Dfzt£><DmmU 
mfeffi 30 < CTfeD^ Mi&Umtm 15"C*T?&S (Brocket al. , J. Membr. Biol. i£0 
147-161 (2001), Sarramegna et al. , Protein Expr. Purif. 24 212-220 (2002) ) e 

Bm*taiasf9 (Dum^mummmum \vc£k±.x$>K>, m^<Dftm^ 

z#&zt&m&m*?>n2m&m : mt£^z>z\t*mmzi-rz>o m%.\*. i5<c 

& > a° ? m zi&uxmm £ s z t & m m t r s . 
*fc. Rhodococcus mmm&m^xft%i<DW.frm%.& y/vrm&m 

/\ 0 ^SS£j^££-£fc#!|-efc£ mmW^ 10-503090, Mujacic et al. , Gene 238 
325-332 (1999) ) 0 ±m<D £ O Km&m^Wmx ttX:~UX:X<Dm.& 

<Dmtkx$>% B tot, t*^©i±ai*ffl^T©ii^^^>/^«?; 

^^ti^ilMTSI. , 15'C~18r^T, ft £ b < 4*0^^5! £-8: 3 
It^tW§if^.6nfc. b^U 15^^T, «MC 4TlMmx\%±i&<D& 
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m\,*n\$&^ tl&o ^-£X, i£%m^t>\^ Rhodococcus Jg^Sr^^ 

tvtc, mmtzum.® (4*c**£> 32 < ctm) \z&^t, ^m&n^m^v^ 
% mm-m^^ z $ - zmm-? % z. t \z & o x. ***** mm &m&: v & ? t u fc„ 

Rhodococcus erythropolis darkin et al. , Antonie van Leeuwenhoek 74 133-153 
(1998)) tt4t:*>6 35t5*T©|£«Bfea*«T*W , r*«[3»*-e, Ult^II 
tCDMSfflHaaxg^iSnJtl^:^^^^^— (DeMot et al. , Microbiology 143 
3137-3147 (1997)) %mf&2 tlX43 ^a^X^CDW^fe^^Xfe^o 
£fc Rhodococcus M^BBg^^Xfe^HM £ CDM^^ ^ -^|^$nx* D (# 
H§¥ 5-64589, 8-56669K *\-&m&T%ffi]&&)\Z^ : m-&VisbZ>m>m #JfS5l 

^*-t>#ft-r& («rW¥ 10-248578)„ 

*OllilS$«^« 4*Cte:TlfX5S3K«rSI3S*r*©X**. U*>b, dtl^Xfc 

Streptomyces coelicolor & Rhodococcus erythropolis L IrI C < 1&MM<D—M 

Jte^P*^ e>nxv*fc (Murakami et al., J. Bacteriol. 171 1459-1466 (1989) ) „ 
^CP'5'fe(P-"3 TipAj tfe?^253T^yM**e>^:*^>/1^M^n- HbT^D, 
z\(D TipA * W^Rtt^** h >£#W*e^U Itoynt-^-m 
fc: TipA-^X hl/^h>iMtUTffflU glfr©^*^^©^* 
&#KHEirr* I^^nt^c (Holmes et al. , EMBO J. 12 3183-3191 (1993) > 
Chiu et al., Biochemistry 35 2332-2341 (1996)). Sfc, 21© lifijUttfiHF-r/D 
^E-^-ch Ti £ A_^iijte^^ffiVife^^Sa^^^^^-- ! bil^$nx^D> 
Streptomyces JRftX^3fe^ >A°^K£^gig-trfcM**& ; g> (Enguitaet al. , FEMS 
Microbiol. Lett. 137 135-140 (1996)). Rhodococcus erythropolis fc&^Tfe, 

TipA mmmfc^, &mziMMfc?7v^-*-<»Tffi^®*>^2M<DM 
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Streptomvces J MMl^^ ^Ifii^^^-i:^0 55itA6n5^ ^ 

fc^>/^R©«lfe£tfs5*'&j& s &£>. Vfrl>, |W| — - <d? WN'^g-C^JPiBt© 

$B£>tiTl>£ (Schein and Noteborn, Bio/Technology 6 291-294 (1988), Piatak 
etal., J. Biol. Chem. 263 4837-4843 (1988), Schirano and Shibata, FEBSLett. 
27JL 128-130 (1990), Vasnia and Baneyx, Protein Expr. Purif. 9 211-218 (1997), 
Lin et al. , Protein Expr. Purif. 1 169-176 (1990) ) D fi£oT, m 15*CisJrF© 

irz&m.wjw. {&mm^\z^^&mm&*<D?>rt!7'm*>m ib^t©^, 

e>n£#>S>T&£„ Z\n\zmisT\Z, iff ftiWm#:<D a -amylase ££P<£ffi£rlt^£: 
VXBM^^TcM^^.— ^^ft^> fc©© (Tutino at al. , Extremophiles 5 
257-264 (2001)), miilO^^^~T^<, mm. &£*S£g$-tr£ ©teffl 

^CT*^0J^e»«, Rhodococcus Kamfr-gfl^^ >A^K^M^^b# 

15r^T©MT^£^>A-^K£M#§esaM#3^ 
5^ ^ ^ — ©1fi l£ \Z ~D V> Xffi.M$i ti £ff V>#3S 0 ^ * ^fifc t£ £ fcS o fc o 
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(3) 4ttilb#l) (1) (2) <Dmm^^-o 

(4) iS^jffllfea* Rhodococcus JS»BBiT»&, (1) jftS (3) ©V^Ttl/fr©^ 

(5) Rhodococcus MMMff R. erythropoliS s R. fascians R. opacus 

#&fc*#j&>&»ft;£n«, (4) ©fgsi^*— . 

(6) mtii^txM/^h>T*§, (i) ^e. (5) ©n*ma>©5s^ 

(7) ^itfew, i5 , c%ja^s+i«fi^#TT?i&^»iBa<z)ia5it*ia*f s 

^>/^K£3— FTS* (l) (6) ©^Tn^©f£gi^^— » 
RllM^^V^^n-— >^aJte*^ty (1) fr£> (7) ©ViW^S^^^ 

1 o 

o) (i) a>e> (8) ©v^na>©3^^^— &^tfraete&#. 

(10) (1) (8) ©Vvrnjft©fSS^*-&JBV*T*>/^«S:S 

(11) iS^iMJfi©^^WiaSieHrt©fi«T^$^fc»^K:K1&^5»Il!a 

©J95»&ia#'rs^>^^K*3— H*r satfic 1 ?*, Kit^aiia©»3a^wms 

(12) rasiis (id 

d3) e^miaa* Rhodococcus jRam-g&s. (id s&k* d2) (Dmm 

(14) Rhodococcus Rjjffltt^ R. ervthropol is ^ R. fascians R. opacus 

^e^5i/&^M$n§, (13) ©^^^37-0 

(15) ^l^tXhV^h>T$5, (11) (14) ©l^Ttl** 
©fSSE^^-. 

(16) m^tiK^^D^ii^i^lSbtt^ya^-^-iH^I^ ^5fcjt£^£2ll 
ABTtg&v;i/3^ n— ~>£fgB&£^tf (11) *>5 (15) (Dte-rtliMDf&m 
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(17) (id (i6) (D^-rnfrvmm^?*— ^tsmnmm^o 
(is) (id #>e> (i6) (D^irnfrw&m^p?— tm^x^y^^m. 

(19) Rhodococcus PB»»gUftS 

(2 0) Rhodococcus MIBM^ R. erythropolis ^ R. f ascians R. opacus 
*6fe5i*61iRSn5, (19) ©»3B^^— . 
(2 1) hl/^ h (19) SfcfeJ: (2 0) 

(2 2) lifiAate^^n^E-^-BB^I, Mlfif^iAWi^lCTJ^ 

BB5U*<fc^lM.Jte ; ?Sr'&ty»#*'fey Rhodococcus 1M^7X^ F<£> 
gfllll'Mfe DNA f t^: ^t^lc^t^ M^-y h>Wtt»fi J f^tt, (19) 
(2 1) ©Vifn^©^!^^^-. 
(23) (19) *6 (22) <D\,*H*nfr(DmM'<?& — S^tr Rhodococcus 

(2 4) (19) (2 2) ©Vi-rn^©5S^^^ — S/IViT^W^^K 

(2 5) \%x:^m^^u^rx\tmmmm^m^mm<Dmm^m.m-r^ 

^yn^n^u - F-Tsate^*, l&^#TTit?i RlfSfo Rhodococcus MlfflM 

T?«ai»3Hb»* Rhodococcus mmmmmmm^m^^ 

(2 6) TipAjt^^n^-^-IH^J, ^fettfe^^A'TO&SglO^HP 

Bgyj^«t^ TipA3 t^?-&^tr8|g»^-fey h, Rhodococcus mmMmT'^T.S. HcD 

fcT£{£i&:£#T'T?*f $teJi£& Rhodococcus M iiffl 0 1*1 ~C HI # IS It Mf£ 

Rhodococcus ««ll»J8g§3?M%m^g^-. 

(2 7) S6fc*ilil^7^5 F©a*«»te&«fcDNA *JJ§ 

||(|JTftt«Rl|g3fe (2 6) CD Rhodococcus lilfflTO^^^-. 

(2 8) TioA j ttfe^^a^— f—ifi TipA-LGlO Zfu^:-?—X'&Z> (2 6) * 
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tt\t (2 7) CD Rhodococcus JS3«HgJBg§3>g>fS%^g g — . 
(2 9) |HM#^1 0 6fc^$n5*fi£E^J£^f £ pTip-NHh BB#l#-£ 1 0 

7 fc^^n^i^sia^j^wf z> piip-NH2, @e^j#-^ 108 izmisnzi&mmm* 

pTip-CHK IH^J#-^1 0 9fc**n**aiK5y**-r* pTip-CH2, ib#i# 
#11 OfOSSns&gE^I&^rrs pTip-LNHK @B^J## 1 1 l{C^$n&i£ 
S@3^J^W-r^> pTip-LNH2, BB?0## 1 1 2 *15 mSSB^!I £ § 

pTip-LCHK 1S^J## 1 1 3 fcgsn*S36S?iJ§tt5 pTip-LCH2, pTip-CHl. K 
pTip-CH2. K pTip-LCHl. 1 *5 £tf pTip-LCH2. 1 d^^5iA^M$tl5 (2 6) 
(2 8) cp^Tn^CD Rhodococcus MIBMffll?§zgajfi§ga^^— . 
(3 0) Rhodococcus Iffll^ R. erythropol is , R. fascians &£.Z$ R. opacus 
^£>&£i^e>S^£*i&. (2 5) frB (2 9) CDVvTnfoCQ Rhodococcus M M 

(3 1) (2 5) (3 0) CD^Tn^O Rhodococcus JSUgJB f§#Mfggj 

^ _ £^-tf Rhodococcus JBiBgreSHB&tic. 

(32) ^*i€?tuT i5x:&n&&*mi&'T:m%Lt£-&z> z. tfimmfz? > 

rtp'g.&n— Ft" ^jlfc^^^tr (2 5) (3 0) cwfnfoO Rhodococcus 

mmmmmmmmmiz #—*&M.-?Mffipimfz Rhodococcus mmmizmxv. 

feMgiWWttTs V V~? h >*-SrtJ*ift*ffl ViTHtfB Rhodococcus MMJlgf 

(33) i5x:&m&z*itzu^mmt£&%zti!)mMfc*>K>7n&. lsrsr 

^^^4>M^#TT«^^^©^5S^ia^-r^^>/N 0 ^KTfe^, (3 2) (D 
(3 4) 15*C^®A^>' : r i l^mT^^$-&^Ct^fflilfj:^>-/^S^, *Ji§® 

(32) o^w^isiira^^tsm 
(35) w^m^rc\ti&ummTiz±^'r^W}mhv<\tmm^(D^>^^ 

H*n— H-rsatfeTS^ty (2 5) #>e> (3 0) cpv^-rnfocp Rhodococcus JB 

«HI»fflBI3^a%a^^^-fel£a > giiatpI^ Rhodococcus lilfciAL, <£ 

iB^#TTftX hV^h >*-&tJ*ifi*ffl ^Tfuf2 Rhodococcus MMffimmm 
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(3 6) ^miA^^tS (2 5) (3 0) <D^-Ftlfr<D Rhodococcus M 

ifffliiM^i^^^- £{£*ST?Jt*g"6JB£ft Rhodococcus lil^iAL, 

^TfufB Rhodococcus )MMJim#Mfg^^-#A$ffl^£^b, 15t:^T 
mA^4»i^^^#T^^3E^BJ^(Diim^ia$'r^^>A 0 ^MT^^, (3 6) <D 

(3 8) ±mm\zmx\^ isx:&mz-z>*nu'v$£m-£i±&}ivr£m&\z, 

jfifc^tbT^tf (2 5) (3 0) CD^-mfoO Rhodococcus M^fflgfflM^ 

%?3g3ia^ j? — £{£?MTff glpJttSfc Rhodococcus jiM0fcz»Ab, fM^#T*T 

(39) isx:*m&%*&uxmmz-&z>z\zi-t)mM-te?>^pm.ft, *mm 
<Dtgm* zox:sk±-emm~3rz>?>rtpn-c&z>. (3 8) (D^>/^st£x^u 

(40) ls'c^^^.^^iiim-e^^^^cit^fflii^^wN^K^ ^11 
8) <2^>a^§i£7.^ u-n>^-r^>^„ 

(4 1) 15'C^M^^4'i^?a^^$iir^^i^ffili^^>A 0 ^K^ 15^^ 
®^^4"M^#TT«^^$HJia(Diim^ia#T^^>A 0 ^KTfe^), (3 8) <D 

(42) 06) *s (4i) ©vi-rn^©x^u-->^f zxmz&vm 
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1. *mw<D&mn7*-<Dffi& 

?(M#£ ^•qj&T Rhodococcus m\zmTZ>MW.ifr%. b < R. erythropolis , 
R. fascians , R. opacus ^ft*agfrjT ^fri^o £frig> 3 li<D Rhodococcus M^BiS© 
R. ervthropolis ifi AXZXOmmMmtmh^ < %<D 2 «ft-frn«fc D £>35 

56K^3ibfcmae*Tf*BW[Sia:fc^K:, mmM&i&wz&vxmmm\zmm-£i£? > 
A^n^m^^^o tot, 4 t c7?m^m^^^>^^K^^^"5itg^ 

IB 9 ii?B58£fci|l9B R. ervthropolis , R. fascians , R. opacus (D 3 

SOD Rhodococcus IfcltSgf^T&ggfcfflV^S. 
Mite, jt#CD$Hffi©M5iii5S^«fc 0 «b«^»**Vi^, 4*c^e> lsr, 

* iS5fi-C5i6^ £ 13: £ £ £ # BStT? & * A> S fcte^F pT^E: ^ >n i> ft £ n — F T £ 
#*i£V^:£<^b&^:?>^SI£r^ , 5o £ <D<fc 5 >/^Sf <h bTfi^ffl 
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%?>/V7M.. tfrm±i?ummm& 2ox:&T~?&2>m$m. m&mmT\z±&-? 
^umm. &umnT\z§iftT%mmm&<D?>^pnm*oi-\ i -rz>mfc^ 

&r£\,zmm.fe*&*mw<Dmm^t7#--\z<£^ Rhodococcus mm 

mm^m^m^^m^o^m^^ ^-\z^^ Rhodococcus mmmx^WLX- 
m^^tz£%<Dmmm&r>^mzfc^m&\z, m?>rt?nn® itt&m%-z> 

tilfit^I 2 -£ 3 - £ ^iiT & £ £ fc «7p RliB^ ^ > A° ^ RT? £ £ V> 

£hTcM&\z,*Mm<Diftm±^umi&m'v%>2> lsr^e, 37 c ct3i 

Tmmhyfm&femAfc&tt2>?>/^2n&3- Rhodococcus 
erythropolis tlAUT Rhodococcus erythropolis & 4*C^e> lS'COflSi&Tii 

Rhodococcus erythropolis &m^xm \SV&m%.2>Umxmm-21k&5 <h 
Vtz^^lz, 5&m~C%f3L^fr\ Rhodococcus erythropolis \Z^ttt#l tfc&fr, 
Rhodococcus erythropolis <DMM&m. ; gTZ> £ 5 >A°^jg£, Rhodococcus 
erythropolis Zm^TAVfrB 15t;©<£ffiT*ifl&3ii:T&f&8B^ >;^I§^ 

is i5t:^@^^4'iiM^#TT^^^<D^m^ia*-r^^>A^K©a^ 
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iiTigi z mm uf§ :/n ^— ^ - £ ^ ? & - Kiffijitf ;i t \z £ x> mmmmm 
(ommmm* \zmmmm:& zmm^mxt % z t \z <t d ^mmzmmt -?u 

zmAvtzm^MM* i5-c^e> nx:)&±(DimM<DMm\zmisfrum-e-\~ftmm 
■z&tzmz, d?>^PM<Dm^&nmT&mM*mu'?z>z\h\z£?) nmv>&> 

rt2m%:*.mz%T%l£l£Z>Z. t^T?#^> 0 TipA^>A°^K^3— h-t^> 

^n^E— ^ — ^ria^^^ct^o Tj^ffllfea* Rhodococcus JgfcJjg~r s>^>^ 

TSoT^iK 0iJ;lfc£, ^c^^^cfctK Rhodococcus Mfcm'r£OTc£>^~f tl\z 

mmwk\z>&mt£ dna ^£&&/uT! i &<&g;^&£o #i3.k£, «st 
Rhodococcus m\zm-r^>mm\zmvrcm^^^^-(Dm^> ^mmm^^T,^ h 

(D&mMMlz&mfc DNAM^^bT ColEl @E?!I£, Rhodococcus Mtcjg-r^^fflM 
ffl^7X5F©§ §SU£&;if & DNA tit RepA jo £ ZS RepBJUS^ 

mt&^o z\(D£? fzm&^z ?-\ttmm&m ^T*m\zmmirz> z h&*sm 
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£>tU mkM^^U^-^-^tS^, TJpAJttte^ j3i:^ TipA jtfe^^r 
3§SI£i*<5fc&© ThcA j jfe?^n^:— ^-^^>^2 0yp^E-^-iB^J^ TipA 
5l^T0St©^ 2 (D^^iH^J&^tTo TipAj ifc^P^-^-te TipA-LGlO 

^E— * -il§#3§3tm £<a-tri§£"e$>o T\ ?S^«fflJ3S^ Rhodococcus M^E9M^a&^> 
Rhodococcus K tBttM^^-^. h >fc3rr&»fe£##T£fcft 

iryh (Expression cassette) £#|jj£b, TipA j ttfe^fecfc£K TipA lAfc^^mm 
^nt-^-rii*t-/ h (Inducer cassette) £#t*rr&o 
2fcjji%© Rhodococcus JSIfflMJflfgga^ ^ — tt, ^W^fg^ 15lC£jgx. 

^^©fgjji^^-t it, m 9 \zmm<D ptip fimvf s>n, 

n-~>^&©H|j£fc £ 009a (C^-rd: -5 pTip-NHkpTip-NH2,pTip-CHL 
pT i p-CH2x pT ip-LNH KpTi p-LNH2, pT i p-LCH 1 & <fc pT ip-LCH2. ifi & £ . pTip-NH 1 , 
pTip-NH2,pTip-CHKpTip-CH2,pTip-LNHKpTip-LNH2spTip-LCHl 35<fclK pTip-LCH2 

(DWMvz^n^n. mmmm o 6~i i 3^^^n^>« 

^ — <hbT,pTip-CHl,pTip-CH2,pTip-LCHKpTip-LCH2 

£^T^;i/^n-->^gM£©XhoI «MfcEJU$©tt2M*&TfrIR© pET^^ 
- (Novagen ft) t — fc£> BglH t Xhoi SB&&$H*fc 

pTip-CHl. K pTip-CH2. U pTip-LCHl. U pTip-LCH2. 

*%W<D12 & — te, f^©l£;5&0ij ©13^33 £0^1 1)^508 ©^^-Jflfg 

2. #S8?J§©^*— ©&/B 
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m^^ohmuxmrnx^z^y^^m.. m^mm^m^ummm^^umx 
•v-fc^f ynz%, ffi3=mm<D& m&i?ummm\H<Dnmx^mz j &tzme>\zm 

r y •tti'T*** „fe*mm±. &mx mm mmx $> % >j&^&$> o , Rhodococcus 

m\zm~$~Z>mWs $?£b<& R. ervthropolis , R. fascians , R. opacus m ifi& 

±, s zizm-mfcumfe nx;sk±, wiz&mi&mmnm zoxzw&x&v, mm? 
&m&/vtc? yrt&n&mmtE&zmiz. mm\zmvrz.umx-t^mm^^r^(D 
%\z, &ugzftTiz&is^?&-*\z^i£n%nmM7u^-?-<Dm£&mm 
vxm^fcmm*m^x&y^?w%mmz-&z>z.£f) i x%z> 0 

yh>U, ^a^O. lMg/ml RJt> £?£U<tel Mg/ml SX±tt£Z>&olzm\\-? 

mt&^ 0 rctcv, long/mi &n%-2>£±i?rfm<foz>o 

db%fr^tz.\tt*imu&yn2m.*7,2 v--y?frz>z\ttfx%z> 0 Z\<D&? 
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m*ti?M&%& m i*j (Dum^mm. £ ■ftrcm-e? \zm a# t m- k£n& ^ >n ? 
nB<Dm^mmx-mm^^rcm^\zm\k<D^^m^>^^Mtu^>^>^^ 

git, ^my^-fyv-^mmv, zo^cxmrnrnM^^r^^^z, mm^mm 
•znz? u->fr t>m&&nrc.m,fc^&!¥-M'r & z\ t \z& t> . rn^mMou m$l 
^mmmmp^(Dumxmm^^r^m^\zmm^mm\z^xm^^^f>m-- 

^(Dm±mm\zWLmixt^^>^^M^rc\^m^mmmjm^m^mmm\H(D 
mmxmmz&rzm&\zmm^mm<DMm&mm~?z>&m— <D%.tc\*m-&z>mm 

/^zn&^-p-TzmfcT&miR-rzo z\(du. mmn? &-izmmfcmmx*m 
m^n^^u^-^-^m^x^mmxmm^mmvrcM^\zw^mm<Dm 
mfimmtsn, mmvu^m^z^mm^mm-r^^^^^u-y^mi^-t 

^fgg^^-T- Rhodococcus erythropol is U 4X3^ £ 15t:<D{g 

ZLttfT^Z, cDNA ^-fy^U-(D3l^<&2|s:^ig<D^^^^^-^m^ 

A,T, ^M^&AiSga^^-T' Rliodococcus ervthropolis ^fg^Il, fifi 
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^IHifltt^McDM^^S^-rfe^) S^H^ttJlp 2002-235008 -^OBJ^H# 

mife,mmmmm,^?7?~-<D^yt7tf->\zt£z>'77xs. f phni36 ommm 

n^-x^T— : kb) 
0 2 te.^X hU-7b>m&m.fc^&W-?*J'?X== H pHN143 ©illTib^. 

Ts^T— : kb) £^-To CIAP Calf Intestine Alkaline Phosphatase Blu. 
(Blunt end) &Mm~?&o 
Inducer cassette l^^7X 5 h* pHN62 OiiiT$§. 04>tc$iJ 

kb) £^-To Blu. (Blunt end) ^M^T^o 

Expression cassette Ijt^^XS H pHN153 (DMMM~C&Z>o 

\zfflm.mmmmffifctMmmfcT<D®:w*v®-r 0 ^«m^*t (^n^-x^ 

T— : kb) CIAP (Calf Intestine Alkaline Phosphatase £ Blu. 

(Blunt end) &M$£~rz> 0 
0 5Hf h^lM^U >Wtt«^§ito^^7.^ H PHN169 ©ii@Tfe§. 

T^T— :kb) ^^-To CIAP Calf Intestine Alkal ine Phosphatase Blu. 
te¥*»*3fil (Blunt end) SIfttS. 

06H pip &utf-?-mfcT£VTm*Dmmmmm^2?-77x^ h 
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promo, pHNni <Dmmm-?$>2>o m*\zmmmmmm&&}iM&M&^<DtiLm& 

j^T. $L^UM.&tt (^DA:-7.^T-:kb) £^1% CIAP Calf Intestine 
Alkaline Phosphatase ^MWt^bo M 6 fc£V>T— moum* 2 -olz^X^L 

pTip-NHK pTip-CHK pTip-LNHK pTip-LCHl OliiT & £ o H't'^^iRg^^ 
^TOtm3i»^©^e : &b8e>'r o fc^tei£&tt (^n^— 7^7— :kb) 

pTip-NH2, pTip-CH2. pTip-LNH2, pTip-LCH2 <DM$km*V&Z>o m^\zpmWmM 

tsiZ>&5\zmmiz\$mmffifttf$>z>o 

09a(ta) pTip-NHK pTip-CHK pTip-LNHh pTip-LNHK pTip-NH2, pTip-CH2, 
pTip-LNH2, pTip-LCH2 ©V-z^^^-TEl-r^^. ^m^mt^t, ~?77,=L\ i <D 

09bH b) pTip-NHK pTip-LNHl (D li£A_it^^D^-^-iB^J> 
TiDA-LGlQ ?U*:-$-Umfr*>, U-~> t/fflftL, ThcAj t^^^H 

^MH^I^T© DNASH^l^r^To 

@9cH c)pTip-CHK pTip-LCHl lipAJftfc^n^— ^-@B?!I. 
TipA-LGlO yn^E-^— gBffl/fog^ v;v^a-->^&, ThcA.«^^^ 
jg|3^J*"e© DNAIB^I^-To 

EI9dkiu d) pTip-NH2. pTip-LNH2 <D TisMi^'^u^-^-m^U 
TipA-LGlO -7u=E-$— gefflfrg>> ~?)V^P u-~>tfffi&, ThcA i tfe^jfe^iH 
^IB?U £ T © DNA @3^iJ £ ^i" o 

09eH e ) pTip-CH2, pTip-LCH2 © TipA jtfe^^o^— ^-ME^J, 
TipA-LGlO T'D^-^-BEffJfo^ >tfffl$L, IhcA_jtg^^ 

1 Ote, pTip-CHl. K PTip-LCHl. U pTip-CH2. 1 pTip-LCH2. 1 
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PIPfiH4aij£©;fc«>©n> ND-J^7^5 H PHN172, pHN173 CD$t 

: kb) 5^1-. CIAP Calf Intestine Alkaline 

Phosphatase £:3ii5frf"-5oPHN170 H TExpression cassettej £ rinducer cassettej 
mJj* ) b-3<DtettLX, pHN173 « TExpression cassettej pHN172 
(3pj cassette ^^fefoV*,, 

@i2n mmmmm^p *-&m^fc?\? m&<DWi£i ©*§*&3K*r sts 

01411 flg«M3fc?S^^-£JBV>fcPIP*£te©ilie2 b*^*T0 , T&«. 

01 sn «!9iai5ss^^^-sfflVifepipfiH4©as3©3e*s^ , rig*Tf» 
020(1 jzMm<Dmn& zo'x:xmmt^^>^^w<DV^ h^t0t^5. 

0 2 1H Rhodococcus ervthropol is , jzm^&W^ti Vfcf\>$z? >rtZ?m.<D 

02 2(1 TipAJt^^D^-^-SB^J^^f 

02 3(1 TipAfltfi^T/n^E— RBS SB^I (WT RBS) © LG10 RBS 
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mmm 1 ) 

Rhodococcus ervthropol is Rhodococcus Jgjjg|*lT &&MM»!t£fc'J'^ 

Rhodococcus erythropolis tKMWOM'&^P ^-S^fiST Z>tz.#> iz. 
Rhodococcus M^gfofc#fe^£/J^<artfet£ :/^7> ^ F&^bfeo "T^t, 
Rhodococcus erythropolis JCM2895 ^kr^(D#£/«l&2n£:o I©^7X$H 
\Z pRE2895 <h£f&£tttt£:o ^TRc^X^ H©^|<h, ^® DNA SB^J^^^ 

Rhodococcus erythropolis JCM2895 5ml <DLBig±-(il(l% DifcoBacto Tryptone. 
0. 5% Dif co Yeast Extract. 1. 0% MthU^A) KIT, 30*01? 30 mr^mmVTz. 
m&fr £> QIAprep Spin Miniprep Kit (QIAGEN *rjSD V>T pRE2895 £«mb 
tco Z.<om. Buffer PI 250/ilfcM^, Buf fer P2 250 u 1 ^SP^^ttftC 5^1 
ODU^/^-A (lOOmg/ml) £JnA 37"CT- 30 $M >ta^M/fcjS?;i^Tfl> 

±WB DNA it>^;V^MES#^ EcoRI -e#LSb, 1. 0%T^n-7,^;i/«^» 

(100V, 30 #) \ZfcVtctZ\Z, m 5. 4kb © DNA HfrJt 1 *<D&&-t)mm>-znfc 0 

Z\<Dm 5. 4kb <D DNA »fJt*y;W^ £30 D ffi U QIAauick Gel Extraction Kit 

(QIAGEN&$S) £/BV>T, &Jlffi§J§»ffiD fcfltSttUfc. #e>nfc EcoRI Erfi-SrS 

(Sambrook et al. , Molecular Cloning: a laboratory manual, 2nd edition 

(1989). Cold Spring Harbor Laboratory Press, Cold Spring Harbor. N. Y. ) lz 

lot, 7^*5 FpBluescript II SK (+) (STRATAGENE th$4) © EcoRI \z 

V7?n->V, ^©^7X5 K \z P HN79 

ph*N79 £ Reverse, M13-20 W^-f (^fc STRATAGENE ftSS) DNA 

e^-^x>-y— ABI PRISM (R) 3100 Genetic Analyzer (ABI th^) £fl§V>T, 46 

fflKWSKUPCT, PHN79 ©^SH^JSr^J 400 ISf^^nfn^lfc. *B|WJ 

14lfe38©ii£** dHN79 \z*Y~7 *7 d — > £ frifz. Rhodococcus erythropolis JCM2895 

DNA 99. Z%<Dmmifi GenBank fcgA#-S§- AF312210 £ LtSi 

$tiTV>3 5403 SI^KDlt DNA, pN30 i-Slfc. 

-18- 



WO 2004/016792 




PCT/JP2003/010209 



#$tbfcpRE2895 «MS@B?iJ§^tfe/&^fc^> pN30 t<Dmmm%M&T 

&<,£r£mmwmwmi&mh pN3o (DMB^j^^^^n^fe^t-^bfe^^^ 

Itl^©iai^tttty7^5KMl:fcfcoTU5tfI$nfc. PN30 
Mycobacterium fortuitum 002 "b^It^nfcft&'ft:/ =?7. 5 H PAL5000 
(Rauzer et al. , Gene 71 315-321 (1988), Stolt and Stoker, Microbiology 142 
2795-2802 (1996)), Rhodococcus erythropolis NI86/21 Efcfo g>ff8B£ frlfc 
PFAJ2600 (De Mot et al. , Microbiology 143 3137-3147 (1997)) £*BRIte)&«* 
<, iKOiiTgMILTV^t#ie>nfc. pAL5000 fcHfcfe RgjAJtte^ 

Rhodococcus mmmnx smmnT sfc&Ki-Hfr tmz. g> 

trnmm 2 3 

^^7^-^7XS F PHN136 (D^ifg 

HMM 1 T^ii b fc PRE2895 ffl t ^IS^T g RTtBfc: ^ 7 7,5 
— «SfflViTPi»©«^^^ — &^-T«fc«)lsAT©f^**ff ofc (El Do 

:/^X5 H pBluescript II SK (-) (STRATAGENE *fcS) 5f>^-htl/T, 

(£*T, PCR<hlO§lH: Saiki et al. . Science, 239 487-491 (1988)) \Z&%> DNA 
©iiffl&ffofe. m*fcPCRJB©#3R«Piu turbo (STRATAGENE *T? 

•eoD^m. T>tfv"J>Wtt«^ (0^fc*5^T«Amp r t^l2) £:*:J§§ 

Wft^&nmm-z^zrcisbizi&mfs: coiei E^i*«*^tj 2. okb ©JiMisnfc. 

DNA£#fc. CflDDNAKM-SiSIIBSSISacI SsrGI TmSffifbU 1.0%7#n — 
(100V, 30 #) fc#fcU & DNA 0rfi-£SJt)tBU QIAauick Gel 

Extraction Kit &m^x, mmnmm\zmcxmmvrco 

P N3o mtumi) <Dmm^ht\z Rhodococcus mmmfox&mm^-rz 

-<Dmmzm&m*<Dmm&^3, 4-e^$n^>= t^t^ fphn79£^>:tv 
-htbr, mzf^^^-zm^xKRiz&zMim&n^tzZizz i.momm 
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Sftfc DNA £#fco Z.(D DNA »fjt*^HS0* BsrGI t SacI T?z:*iftfcU 1. 0% 

r^u-^)vm%^Wi (ioov, 3o#) ici^u MDNA^fM-^^a^mu, ±m<D 

±IB2O0»M$nfcDNAifjt^DNA Ligation Kit Ver.2 (^tgi^tfcM) 
V>T. Mm0J#ilD^^-i'y->'3 >b, #e>tlfe^7X^ Hte PHN129 <h£M 

PHN129 £&&?«IMiMttl8INkffitt BarnHLSaH &»*"T*fc«>«T©^ 
H£:|3£ftofco PHN129 £^>yi/-h£UT, gB^*0BB2RJ#-^5, 

6 UStO^^'f T-^ffl^T, PCR Klcfc^itiHSrffofco £ © PCR iUfM"* Mil 

£ Pst i -commit v x# e> n/t 0. 5kb © dna if it & phni 29 <d BamHi, ?_st i 

3t^©*— 7>U— 5V >^7W— A (^T ORF <hKSW3) P^TfeS^ 3— F 
^n575;tMi$n-5^tJi<, BamHI B«»fi*«»*Snfc. £fc Sai l 

^^^Banfii ra^©^<ifi^tc#^Eb^^> @a?u#-*§- 5 izmmozf^^ 

•?-*tz&^T, Sail M^fe^l^^n> n— H$tl?»T5/m^«m^ 

n&V>J;5!£i|-£*iTV>£ £ BamHI mm^^Ltmmz Sail tl^ggfet)^ 

*$tlTV^ 0 ClODy^T,^ FtC pHN135 ££f&£#W-fco 

£f\ y^X^ H PHN135 ^r>y^htLT, IH^fOlB^W-^ 
5, 6 {CfBlcCDy^-r^— £/HV>T, PCR Id J; £ Ji^ff ^fe e PCR 
Pst I £ BamHI -C-«*J5HbbT# 0. 5kb <D DNA if?Jt£ PHN135 © PstLBglH 

^lC-y-^^D->bfe. ^> BamHI £ BglH T^IS gnfcg&#fc &^Ttejf 

^ReEBste^© orf & 3 ^\ n — h $ *i& t ^ y mfimmz nz> Z\ £ & < , 

MHiiM^IS^nfc. Z.omgkmZftfc'??*^ h'fcpHN136 LZM*-? 

tmmm 3 ) 

^^7^-^7X5 F PHN143 £>#t^ 

^ > M<D^M#i- tetrC^JSI^X h h >£ffl 3 ^,RMdococcus 

erythropolis \Zm%n\z1ti VT $>%tc®\z, fm£tt^£ii:&#nk£;fr 

<E>t£^o Streptomyces azureus fl^o^^X >!H$jH5^ tsr 
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(Bibb et al. , Mol. Gen.' Genet. 199 26-36 (1985) : Elf iZ&teXti. 

Thio r ^^fET^>) ^l^^^-^mM^itLfc. £©«fe^/0t 
Rhodococcus erythropolis rtTfffifiBb. h 1/^ h >Wtt*(*-#*TS C £ « 

-TTfCfg^^nxv^ (Shao and Behki, Lett. Appl. Microbiol. 21 261-266 
(1995) ) 0 JSTFfc:, Wfcfi^O^IRfc^TJIttttteifc^a (0 2). 

£t\ PCR©5^>:?V— Streptomvces azureus JCM4217tfcCD^ 
y A DNA &^T©J:-5lCi^MUfeo 5ml © SB igite (IX Difco Bacto Tryptone, 
0. 5X Difco Yeast Extract, 0.5% SftthU^, 0. IX Glucose, 5mM^b^^ 

*>">a, o. 5« ^u>-» izx zoxzT-mmvrcmw&Z: 500 mi © set ^77 

- (75mM ^fc^- h U ^A, 25mM EDTA (pH8. 0) , 20mM Tris-HCl (pH7. 5)') fcfflHBb 
fee *£K:, 5m 1 ©U*/^— AiStt (lOOmg/ml) Sin*., 37*CT 30 #-f >3r^ 
^-Mf:. ^LT, 14 Ml <D7n^-y—¥KmWi (20mg/ml) h. 60m 1 ©Bfem H 
T^VthU7A^ (10%) £jbnA., «fc<S-&bfcSfe 55*CT? 2 NrW-f >^FrL^ 
-ML ■€•©«. 200 Ml ©4ttib^-hU»>A«f* (5M) £ 500m 1 ©# n daj^V 
A Sin*.* 20^W^iaTHIte«t^bfc. 3tn>#i®£b, 700m1 ©±»^^ofeo 21 
n^-rvyn;iy-;vet®^^$ii:,50Ml © TEJSStOOmM Tris-HCl (pH8. OK 
lmM EDTA (pH8. 0) ) JCg^bfc. 
±IB©«fc 5 KMMKbfc Streptomvces azureus JCM4217 *fc©£V A DNA 

7"u-htu, mmm*<Dm&m^7 . 8\z^m<D^^-t^—^m^x. pcr 

fiSnfc DNA fc&iLCD DNA Hffr^y^^ Pfx DNA ^U^7-if 

(Gibco BRL ifcSD £/BV>fcfc«>, *©*««¥»5|c*rc<&«>. £© DNA mfr& 

ill/, S?£ (Sambrook et al. , Molecular Cloning: a laboratory manual, 2nd 

edition (1989), Cold Spring Harbor Laboratory Press, Cold Spring Harbor, 

N.Y.) \zm*5'*n&U-tfVZ#U*7\ s **—'V\z&t)V>M<kVt£&* 7 

■^7^ F pGEM-3Zf (+) (Promega © Hindi BUttKi-y-^ n->bfc (it^ 

£ n - > $ tifc IrI * tt DNA © 5 * 75ft 6. Hind 1 1 1 m^MtiL- isrjte^ ORF-EcoRI 

mmffltiL-V&%>)o £©:/^X5 HK:pHN137 

JfclC pHN137 fc#«E-r*ftHS»*8B8i^ Sail &Bfc£'rsfc«>ErF©fl22fc£;fe 

d&ofco 7*775 FpHN137£^>;7 p U'-b£bT, K*m*©ffi#l## 
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9, i o \zmm<D77'f^—&m^T. pcr \z&z>nm&ft^tz.o tz.&z.<D pcr 

\Z\ff^^± Pfx DNA #U^^— tf^ffl^fco Z\<D PCR ^fH-©fr^(D*^$ 
Hindlll TiftLT#f>nfc 0. 6kb © DNA WiJn^WMh, t£ *>\Zl%&\z£V) spm 

7^5 FpHN137^^>yi^-htbT, IB^J^^(Di3^J#^ 1 1, 1 2 fcfSS© 
y ^ -f T- & JB ViT, PCR \z J: & *i4g <£fr o fe 0 d CD PCR fd ^ ^ Pf x DNA 
#U*7-if£JBVi&. £ CD PCR Prfr(PM-^(P?|g«l & EcoRI T^btTi&nfc 
0. 5kb <D DNA »rfi-£ttSU $ 5> fc#»fc«k D 5' miffi* T4-^ U * :7 

U^H*^— fcffcckD U >tftbfc. 2ine» 2ooDPCR»fjt^^^ic:^'^X5 
F pGEM-3Zf (+) O Hindi I L EcoRI gMfcfc1*:/*n — >b&J|g^ ¥»*«IH±T 
m%£-Znft&ft\Z&\,*TU tsrjtte^© 0RF8B?>T? 3-H$n*75; 
^«$n?.ut^<. Sail IBl§&^ft#R§^£n&. ^0^775 H \z pHN143 

^^^-^7X5 F PHN62 <DWm 

hu? h>\z&^Tmmm5&m&-zi*%>fc&\zfe iiho6ococc\is mmwfo 

\Z TipA 9 >/\°;7K£#££-£&W-*U£3& £>fcVi 0 ^-0Dfea6ic, Rhodococcus 
ervthropolis ^^i^^D^-^-^^il, -t©T«E^ TipA ^>/^K 
&n-H-TS*ai*e : f : *)SjSSbfc (0 3). ^Kl^^tgT^^D^e-^-tL 
T» Rhodococcus erythropol is OT;i/5^b HfkFD^ — -tfBS^W^K&rn 
ThcAj jfc? (Nagy et al. , J. Bacterid. 177 676-687 (1995)) <DZf 

FKH£jfi~rg> Streptomvces coelicolor A3 (2) tfc CD $V A DNA \t 
Streptomyces azureus fr*>>f S A DNA 

Rhodococcus ervthropolis JCM3201 / A DNA tt 5ml © LB igfl&Tig 

* Lfc^ £HfcV*T« Streptomvces azureus DNA Siltfci ^ .h |WJ$| 

±^©J;7tlSbfc Streptomyces coelicolor A3 (2)#©$V A DNA 

PCR \z£%mWi*ft~Dfc a £© PCR fcKi^^Pfx DNA^U^^— tfSrJfl 
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Vifeo TipAjttfc^O ORF Mm^©T^©3£^i^iE^J£^fr DNA (El 

£© PCR ®r it© Jf #©*$&£ Mil TlfbbT#6nfc 0. 9kb © DNA »?Jt&*& 

«k9 U >lfeft;L&. — ±j$© cfc a fcMMbfc Rhodococcus erythropolis 
JCM3201 *£©£*/£ DNA Sr^>^P- h tbt, E2R!* + ©E3Wf 1 5, 16 
\zUm<D^^^^-^m^X, PCR fcJ;*Ji(B*ff ofc. 7J1/J t H 

rt Fn^t- if^W^JR&n — HtS The A i tfc^ (Nagy et al. , J. 
Bacterid. 177 676-687 (1995)) ©:/□ ^E-^-gE^J (H*K::feHT« ALDHp 
tmi) £-&tfDNA*#fc. &:fe;i© PCR KteT^^Pfx DNA#U*7 — if ft 
ffiVifc.J:©PCR»fjT-©)T-^r©5|5SSft Xbal •elftLT#5tlfc 0. 2kb ©DNABftf- 

•tffcJ: 0 U >m<bbfeo ^ne> 2^0 PCR KffjtftlWIBtlC^'^X^ F pGEM-3Zf (+) 
© XbaL BamHI n — >bfe^, ThcAjtfc^O^nqE— ^— BB33J© 

f <T^fcIi£Ajtfc^CQ ORFM^fcte^J»i(ifiB^I&'&trP r ^^$ Fj&«ftMfc$n, 
PHN33 i£ffl«rtf 

#L\Z pHN33 K:#«Ef S«9IS»* Ncol 2 ^jRlf Ncol (1) , Ncol (2) 

£?\ ^7^FpHN33£^>:/l'-h<hbT, BB5m»f©BB?!!##9* 17 
fcfBi$©:/^-f V-ftffiViT> PCR fc<fc£imi£fTofc. frcfeJl© PCR Icte?^ 
3^PfxDNA#U tf&/HV>fc. £©PCRffifr©H-:£©5fcflB&XbaI tllkb 

T#&n& 0. 5kb © DNA Hf>T-ft*SMb, $ £> fcS&fC J; D 5' 5fcSB& 

T4-#U S^l^^F*?— tflCkO U >BMbbfc. F pHN33 ft^ 

>^lx-htbT,iB^m4>©lB^J#-^l 8, 1 2fcE«©^^-f V-ftfflViT, 
PCR \z£Z>mm*ft~Dfr 0 &&£© PCR fctt^^^Pfx DNA#U *7-if£/8 

v>fc.£©pcRtwjT-©fr:#©5fc5»&M T^bbT#e»nfe o. 6kb © dna 

#fgSU $ SfcUfSsKlJ; D¥»**t8® 5'5fca8& U-tfV^PU*^ F^r^- if 
Kl«fc D U >m^Ufe, in^ 2 0© PCR mK&mmzzf^XS. F pGEM-3Zf (+) © 

T« TipAj tfc?© ORF n-FSn*T5 / n« 31 1 75: 
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#l\z phn33 \zwtE-r%fflm.Bmmm&& ncoi (2) ^istsfefe^To^t^ 

teZLfaL-DfCo £1% 7^7, 5 F PHN33 htbT, iB^JS4'©iS^J# 

-^9, 1 9 fcfe«c<£>:/^v-£/B^T, PCR^<fc^ii*I^ffofeo ft&ilCDPCR 
fcte:^^ PfxDNA #U * 7— V^feo HCD PCR iff jt^jt^O*^^ Xbal 
TlftLT#&nfe 0. 8kb CD DNA ^fM*S:*SMb> $ 6 fcttifcte J; D^WsfcHHW® 
5'5K$SS: T4-#U ^^l/^-^F^^— iftct D U >M^bfc 0 ^7X5 F 

PHN33 ^f>y^-hi:tT, BB^l** ©53?y## 2 0 , 1 2 telHB*©:/^ V 
-^ffl^T, PCR IZ^Zmm&ftiZio fr^UCDPCRfctet/^^Pfx DNA^U 
If&fflV^Co £©PCRi£frJtcDJt#co^£I(jmI T?M^bT#e>nfc 0. 3kb 
CD DNA $rJt£*f M U £ £> J: D ¥*»*SMcD 5' T4-# U * ^ i/^- 

^H^rt-fiaD'J^bfe. ^nS 2 OCD PCR llTjt^IlI^Jcy^XS H 
pGEM-3Zf (+) cDXbaLKpnl n->LfciSg3l.™*^±TSiS§£n 
tcfflft\z& V^Tte TipAi tfc^CD ORF & 3 T^rn-F^ti^T^/ M^«t& 

^tl^^t^<. Ncol(2)rag|5^^^nfco ^co^^T,^ Ftc pHN51 

*^(C^TcDf^H^ff ofeo PHN50 £ Xbal t SacI Tz:S^bbT#£nfc 
0. 7kb CO DNA ltrfi-<h pHN51 & SacI £ Kpnl SMftUfc 0. 4kb <DWrfr*mmz 
^775 F pGEM-3Zf (+)coXbaI.KEnI^{--y-> r i 7 n->Ufe„ Ncoi (1) <h 

Ncoi (2)M^co$iJ^m^^^V^clipA.Jt^^ito^^XS F£Mlb, £ 
tlfc: pHN62 ££#u£oW-fco 

C^JS^I 5 D 

^^7X5 f phni53 (omm 
um(o^>?\^m^mmm\z^m.^^^z\Lti^^^Eotmmt^t^ 

\z, lipA.5t^coyD^— ? — cDT^Uci/^-^ — jUS^t IT Thermoplasma 
acidophilum &5fecD:?n U >-f $ 7 if (Tamura et al. , FEBSLett. 398 

101-105 (1996) : SXT PIP tmmiTZ>) Vt&i&fcTO ORF (la*^*^ 

TtePIP 0RF«h^lB) £jgJS£L, $e»lC^c0T«E^^C0U-FX;V-&«lM-r 

^Mf!l4^TffiMbfe Streptomvces coelicolor A3 (2)tfccD^V A DNA £r:r> 
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PCRfc«fc£:tBffi£fTofc. -^©igm, TipA j§fe?(Dy n^E-^-§B^J (0*fc43 
l^Tte TipAp tm?,) %^$S 0. 2kb ©iitjg^tlfc DNA PCR fctt^ 

T4-#U tffcit) U >iHtbfc^:/^X^ H pBluescript II 

SK (+)o SMlffiffiKHJ-y^n — >bfc (U-^n— >3ftfc:|Sl*»± DNA © 
fpj^6 Kpnl M^-liM-Jl^^n^— ^-MB^J-SacI B8fca&tirc&£>>. 
^775 R£pHN150u ££it&£tttffco 

:7°^7.=- FpRSET-PIP (Tamuraet al. , FEBSLett. 398 101-105 (1996) : 

&tpip tmmTz) $f>^v-h^uT, mmm^<Dmmmn2 3 , 2 4\z 

tot, — ydr;W^-><8t*ffi^fc^R^rW— hi7nv htf?74 — T?*f£^^ 
W,\Zt£Z> (Crowe et al. , Methods Mol. Biol. 31 371-387 (1994) ). PIP 
m£±.&^t$ 0. 9kb <D DNA Br M* SIM RUHR Ncol t Sp_el pHN150u 
g> NcoK Spel SEfefc-fr:/^ a->bfe^> TifiA.«e : ?CD^ , D^— ^— BBJiJO 
TOFiftK: PIP jH5?CD 0RF ^^7X5 FWJ&^tU pHN151u 

^MM4fcXMigbfc Rhodococcus ervthropolis JCM3201 J A 

dna b<hbx> mn^(rm^m^2 5, 2 6KHB«&<z>:7°^-r^— 

li^T, PCR Klcfc&if'I'S^fTofco -tOlS*, IhcA.jteTO^^SB^iJ (Nagy 
et al., J. Bacteriol. 177 676-687 (1995): H + fccfeHTW: ALDHt fc^lE) 
£^ty DNA i©0. 2kb © DNA $rJt£ffiiJPSilS§ Spjel £ Xbal TizS^bU 

pHN151u CD SfieL Xbal n-> Lfco -e©*!^ TipAfl Hg-^oyp^E 

BB^Jcof<T0SElc:PIL3t^© 0RF CFiffite: IhcAjte 

^ote^Jteffi^u^tr^^^^ H^sn, PHN153 t«Btr^#ttfeo 

(Hi WO 6 ] 
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s^ZP-^^XSi F PHN169 (Dmm 

Rhodococcus erythropol is gr^^xa F^WWfcWt Z>tz.isb\Z.ttM^U : f&'MM. 
m-^—ti-tf&mztiiZo tZL-V Rhodococcus mmm^mm't^tstji'^ u=E 

bTteu Streptomyces Jl%ffltt&5fe© Elongation factor Tu — Hi" 5 Tuf 1 

©JUS"? £j|£¥1±bi&3 <h©fg@#*c53#> (Wezel et al. , Biochim. 
Biophys. Acta 1219 543-547 (1994) )„ MMW^iA^UX^m^^ 

^J*ftM4fcTiEfMb;fc Streptomyces coelicolor A3 (2) *fc©£V A DNA ^r?^ 
:7V— h<hbT> SB^J^^OlB^J#-^2 7, 2 8 fcfB*fc©:/^^— £J8^Ts 
PCR ^J;^>±ii|ii^fTofeo -^©MJH, Tuf 1 tt fc?©:^^-^— IBffJ (12^^43 
ViTteTuflp <h§lfB) £^tT0. 2kb©^iti2n£:DNA£#2i:o Z\<D PCR tc« 
y^^^-PfxDNA^U i££ffl^fc 0 £©ltff)t£*i§2iU »<t0 5'*ffl 

^T4-^U^^l^^-^F^r^ — 1?l:iD'J >tftbfc^^7 7$ H pBluescript 
II SK (+) © Hindi n — >bfc (it^^ n — ftfcf&mte DNA 

© 5'*IrI^6 Kfinl KafcSPtt-lufLJft^^a^— BBai-EcoRI fg|»«fi:T?& 
S). £©7^X5 KfcpHN158 t^t*#Jtfc. 

7^7.5 Hp AC YC 184 (Rose, Nucleic Acids Res. 16 355 (1988)) £5=- 
>yi/— h tbT,MB^m4 , CD@a^J#^2 9. 3 0 fclBSt©:/^ T — £JB ^T> 
PCRfc:«fc3iiifi£?Tofc. fh^^U >Wtt3t^ (0*K:*3 

V^Tte Tet r £«fB) £^£r DNA £© 1. 3kb © DNA HrM*%MISM Xhol 

h. Spel T—Sm<fbUpHN158 CD Sal L Seel ^mz^i7 n->bfc*SjH, lufj. 

75 HAJMSn, PHN159 £&m*tttft£o 

£&ofco ^7X5 h* PHN159 §f>^W NtUT, 1B^JS3 1, 3 2C 

IBm©^^< T-^ffiViT, PCR fc«kSiS<@*ffofc. DNA Wffrti Pfu 

turbo DNA * ?-i£&m^tctztb, ^0^li¥t*«T*5. £©PCR$r 

H-©fr:£©5fcJ8£ Xhol -eiftbTienfc 0. 5kb © DNA »rJt£*l!fiU $ £> fcfir 
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fee — ^ ^7X5 F PHN159 *f>^U- hilt, BB^JS* ©iB?U#-i§- 3 3 , 
3 A\zUWL(D^^-i^— SrffiViT, PCR fc«kSJf Ig^rr o fc„ 75:43 21 © PCR fctt 
Pfu turbo DNA#y*7~tf£JS^fc. £© PCR»rfr©fr:#©*«£ M.I 
bTf5tlfc 1. lkb © DNA *rfr&«l»b, 3 S> (C#^(C«fc B 5' 
£ T4-#U S^U-aJ-^F*:*-— tffcJcD U >mbb;fc. 2O0 PCR »rtf-& 

F pBluescript II SK (+) © Xhol, NotI ggfefc+r:/^ D— >bfc 

is** ¥m*^iwi±T^$nfc^^^viT«-7 : - h ^im ^ u >wtt*tfcT© 

ORF 3-HSn«75yK*««lftSn4^i&<, BamHI fiBtt^l^ 

3c£nfc„ d©:/^^ FfCpHN165 «h£M£ttttfc 0 

pHN159 ^SpfiE-TSftaiB»*B8»«Si£ Sail *»*t*fc»KT©ff*** 
Jlfcofc. £t\ F PHN159 £^ >:/!/- F £ IT, @B^m^©SB^J#-% 

3 1,3 SfclBtt©^^^^— SfflV^T, PCR {Ccfc^iii|i§^ff oTCo &:fc;i©PCR 
fete Pfu turbo DNA #y j*5-if£fl!V>;fc:. PCR if>t©Jt^©*^* Xhol 
TilbtTienfc 0. 8kb © DNA WfJt&»*lb, $ <b fcUTifeK: «fc D ¥f*S#J® 
5"«il£ T^U^l/^F^- iffcJ;?) U >Btfbbfc. — 7*7X5 F 
PHN159 §T>7°l/-hi:bT, @H^m^©SB^J## 3 6, 3 4 fc:®**©:/^ ^ 
— £JBV>T\ PCR (Ccfc^iiiliS^ff ofc„ & & £© PCR \Zfe Pfu turbo DNA 
7— fc?£JflV>fc. £© PCR »fJn©M-^©5|c5SS Not I -emteLT#£*lfc 0. 8kb 
© DNA»rfi-&«f«U S & fclfir&te «k t) ¥t*MJ© 5' T4-^ U 1x^-5=- 

f^t±— ificcko u >M4tvrzo z.n*> 2 o© pcr km-^ mm \z y ^ x s f 

pBluescript II SK (+) © XhpJL NotI gfrfefc-fr^ a — >bfe^, ¥»*5SI^I 
±*T?5i«S$nfcSI5^Kl*ViTtt7- F * >J >Wtt3ieT© 0RF 

□ -^n57$;Mi$ti5c^<, sail RSftaufi:^*snfc. £© 

7°7X5 FfcpHN166 LZMZtftftCo 

am(C^T©f^H^fro7Co PHN166 £ MI £ Sfiel T?=«ilHfcbT#5nfc 
0. 9kb © DNA$rJt£ PHN165 © Sphl> Sfiel BtiLtt? 9 n — ISJR, BamHI 

t Sail W*©«IR#*«ll«fi*^<T-b51f'f ^U>Wtt*fi : P^n-->S 
HX#U u©7"775 Fid pHN169 t^fff^^^fcc 

t&tttil 7 ) 
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mSM2^S 6 £Tl£#^bT£fcjte^S¥£5S*§U Rhodococcus RilB^P^l 

•vmm*imt£^m^2 #-&Mm-?z>tzsb\z&T<Dfcm&ft ^ (06), 

PHN143 £ Sac I T*HtfbbT#e>nfc 1. lkb © DNA Kfrfi-£ PHN136 © SacI BMfcte 
^y//a->bfc (it^^n->$tifel^]#« DNA © 5**Ir1^6«I3£ ReuLite 
^ ORF-tsr jjfe? ORF-T>tf ->U >Wtt«^ ORF ^O^mT^fc^ 
FfcpHN144 t^M^O^feo 

#K:,pHN62 £XbaI ^KEfil Tz:«^ft;UT# e>nfc 1. lkb <D DNA UrltS: pHN144 
OXbah Kpnl ^(c-y-^^D->bfc 0 ^(D^-C^^y^X 5 H \Z pHN152 <h 

pHN153 £ BsrGI £ Xbal TrlMbT#enfc 1. 2kb © DNA HJfjt£r 
PHN152 © BsrGL Spe l glM£K:l*:7*^ a — > bfc„ ^©j^T^fc:/^* 5. F 
PHN154 LZmZ-ottfro 

^,pHN169£XbaI £ Sfiel "enfi«ftlT#6nfc 1. 6kb© DNAIf Jt£ PHN154 
D Xbal ^fc-y-^^D->bfe (-y-^^ a->£*ifclR)#te DNA© 5'>&P^e> 
tsr»fc^ORF-^h^lM * U >imMte^0RF-ThcAJt^7 p n^-^-iB^J-T 
^©^npA^m^yn^-^-oaWT^fi^n^FJLst^^ty 

y^xa H*^^^n> -r^^y^^a Ft pHNno t^m^m^o 

^V-A^-g-^^^IR^^O^V^^n^^A^^y-^ genelO fe5fe©@5?U 
(Gold and Stormo, Methods Enzymol. 185 89-93 (1990)) &~^fb£-8rfc (0 6) o 

7^7.5 F PHN170 &^>7U-htVT. IB^JSf©!^^ 2 1 , 3 7 fcfB 
«&©:7 p ^-'f ^-£/B^T, PCRfcJ;§iiil>i^ffofeo ^©^JH:, TipA.jt^T^n 
^-t7A^77-^ genelO -A^gl^fo :/U y 

F:/n^-^- TipA-LGlO yn^^-^ilBt^: 04^cS^Tte 

TipA-LGlOp tmm) £#fc„ ZL<D 0. 2kb (D DNA ®rtf-£OTEiSi BsrGI t Ncol T 

-fi$HbUpHN170 ©BsrGL Ncol ffimzD"?? n->Lfc 0 ^©^ TipA-LGlO 

fc^X^ ncpHN171 ££M£^ttfc„ El 2 2 TipA ya^-^-IB^J^, 0 
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2 3 KlTipA^nqE — ^-<P TipA-LG10 yn^E— ^— ^g>gfeggg)fc8g><0 U #V — A 
&r1§r§B& (RBS) IB?!J<Di&&£^-r o 
CHJfiM 8 ] 

^^^-■/7X5 F pTip-NHL pTip-CHh pTip-LNHL pTip-LCHl <DWm 

2#i!Hfc;£-t2:fco ^OD^m^ Ncol £ Sp_el T— mffiitZtifc^? $> — 

tm^ *imt£.Wm\z.tSL K) ,Z\(D2 *mikVfr&J& VM(m*\z&^TU MCS Linker 
NNco £^IB) £ pHN170 NcoL Spj.1 ^tc-y-^'^ D-> Lfco -^(D^T^fc 
^^7,5 FlC pTip-NHl t^MZ-DtftZo TOtOi2^4 0, 4 11: 

m^^, ^^^zmmm^mm^m^) &mmz2*mik-2 j &rz&i& dna (ei 

fHcSs^TteMCS Linker CNco <h^fB) £ pHN 170 <£> Ncol, Spel ffifefcU-:/^ g 
-yVTco ^0^ttfc^^5 FfcpTip-CHl tZM^ttfro 

7 Tj&^fc TivAi &fcT'7u*:-&-mp]ii7&&'7 t —5? genelO Efa?fe 
U#V~A^£M£#>£>&£/W :7U y F DNA ^iMMWM BsjGI tNcoIT^S^ 
teU pTip-NHl t pTip-CHl (D BsrGI, Ncol ^mz^rtl^n^^ D — >bfco 
^#5>n^y^X^ FfcpTip-LNHh pTip-LCHl £^n^n£fif£tf ttfco ' 
C^SS^J 9 ] 

^i7^-^7X5 F pTip-NH2, pTip-CH2, pTip-LNH2, pTip-LCH2 ©ti 
HSS#J8-r^^fey^7,$ F pTip-NHK pTip-CHK pTip-LNHK pTip-LCHl £43 

V^T> n — ~ >>f^%L<Dm%±.U<D Ncol Ndel «S-r&fca£> \z 

^T©#H^fr^fe (BI8)o 

y^7,5 F PHN170 ^f>^l/-htLT, SB^J^OlB^W-Sf 2 1,42 fcfB 

PCRfcl<££Jf'l>S£fTofc„ ^-<D^, TipA» fc?:/a 

^e-^-£^tr DNA £#fc„ 0. 2kb © DNA IfrJtSMPSSIIi BsrGI <h Ndel T~ 

pHN170 <2 BsiGK Ndel fflmz-V-?? n — >bfc„ i^JiMf^tlfc:/^* 
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= Ft PHN183 t&MZtftftco 

ne. 2^^^t;nf^^i, 70*c-e 10 ^iil, 20 ^nxm^z^v, 

tmmeSmteWmteteV, Z\(D 2 #mtebfc£j&DNA(III#fc43V>TteMCS Linker 
NNde £3?I2) pHN183 <D Ndel> Sfiel n->bfc„ ^(D^^^tc 

■f^TsS. pTip-NH2 t^ffifc-oW-fc. IB^m4 , ^iB^J#^4 5, 4 6(1 

43SV^C^^W^S2^J^^O) ?r|fiafc2 2|s:^b^^c^^ DNA (0 
4"t^^T«MCS Linker CNde <h^fE) £ pHN183 © NdeL Spel OTfc-ff^P 
->b/r 0 ^(om^-V^r^^T,^ KfcpTip-CH2 L&wi&'Dtffco 

y^X^ H pTip-LNHl §t>^1^- h tbt> ia^J^4 , ©i2^I#^ 2 1 „ 4 7 
JCSB«6©^^-f "7— SfflV^T, PCR \z£Z>mn&ff-Dtz 0 >e©JIS*, TipA jtfe? 
^o^-^ — t^A^T-v* genelO E&5feU a^y— AUS^Sg^ g> &5 A-f ^ 
U s> F DNA 2kb©DNA$rfr£flimg^BsrGI tNdel T— S^-fbU, 
pTip-NH2 iz pTip-CH2 <D BsrGK Ndel mmz^tl^etl^zr^ n-> bfc. 
^n/c^775 Ft pTip-LNH2, pTip-LCH2 £^n^n£ffi&tttf&. 

<E>IH?!!2:£<h#>Tig 9 Id^f o HH©^PP«li£A.3te^ya : E:— 
tc#fiE*TS Inverted repeat EBUfew"* - . ^O^^tt IhcA.5t^^^SB^J 
K:#*E*T* Inverted repeat SB^J ^"To £f c> Ht4i©yo^-^-Hit 
— JRWfc^SEU Jt-e^OlE^KiaS^-lO *«, -35®*f&> RBS teE3^|7?|!IA>7? 
&£ e £fcRBS©4 J T*>S%ft^&SDgE^J(Shine andDalgarno, Eur. J. Biochem. 
57 221-230 (1975)) fcj;T*§lS3l Wr&£. EI 9 a $><Dtt7> h 1/^ h >M#->X 
^Ate, Thio r , ALDHp, TipA, TipAp, TipA-LGlOp 33 ALDHt £-&tr. Thio'ta, 
R.ervthropolis K^tX h V^h>Mtt^##t^. ALDHp « TipA 9 >A 
#R£«j£Wfc££t'5:7 , n ; E— * — £a*U TipA » TipA ^ >A*^|t*n- F 
-T^o TipAp ttTipA :/n^e--^-£^U TipA-LGlOp l£Sfc& TipA ^n^E 

ALDHt ttfi?iRISEWS*t. ^75HOSiI8K 
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M^ittlT, ColEl &cfc^RepA&B &^ts a ColEl UjzmWmxfc D , RepA 
&B R. erythropolis J£T&£ * £ S t:J4!|«if <h LT Tuf lp-Te t r 

Amp'^fro Tuflp-Tet r te R. erythropolis ffl^M^m^-^—Tfe D , 

mmmi o) 

^^^-^^7.^ H pTip-CHl. 1, pTip-CH2. 1, pTip-LCHl. U pTip-LCH2. 1 <£>$lig 
^J609 8 ~BlZS 9 TM^fcy ^7 5 H pTip-CHl,pTip-CH2,pTip-LCHl,pTip-LCH2 
fc&^T,^;^^ n-~>^&© Xhol aBffi£il»©Sl5*#«:'*IE© pET ^ ^ 
- (Novagentt) Ott^fri:— 3RS**fcae>fciaT©f^JH*ff ofc (010). 
T'^X^ h* pTip-CHl $r>^l/-hitT, E3«*©BB?!l#*f 2 1,10 4 

^nt-^-tvil/f^ □ — ~>^g&&£^ty DNA i©0. 3kb © DNA Bff 

frSSMBSiS BsrGI £ Seel T?— «$IMfeU pTip-CHl <D BsrGI, Sfiel ^mz^ 
S7U->VtCo ^#^^^^775 FK: pTip-CHl. 1 
^7,$ F pTip-CH2 ^r>^l/-htUT, BB^m4 , ©SB^J#-^ 2 1,10 4 

^ot-^-tTjW n-~ >£fgfr&£-£tr DNA 0. 3kb <£> DNA ©f 

^&ftIIB»*IsrGI t Sp_el T?nfiilHfc;U pTip-CHl O BsrGI, Spj.1 BMfcKH*:/ 
Z7U->Vtc 0 M^nfc^7^5 FJc pTip-CH2. 1 

^7^5 H pTip-LCHl ^7^>yi/— h <h IT, E^l**©!^*-^ 2 1 , 10 
4fcfB«©^7-f ^-SfflVi-C, PCR iCfcSiiffi^ff ofeo -^©^H:, TipA-LGlO 
yn^-^- £^jl/^n — n>yg5t^DNASffc. Z.(D 0. 3kb © DNA 
mft&Mmwm BsrGI £ Sp_el TzISfljb, pTip-CHl © BsrGI, Sfiel SB&Kl+r 
^^n->Ufeo i*§^nfc^775 FKlpTip-LCHl. 1 t«i^#ltfc. 

^7X5 F pTip-LCH2 3fe , 5r>3/U'*— htLT, MB5a^4«©BB^I## 2 1 , 10 
4fclB«©7 r 9-f ^-£J3^T, PCR fc«fc*i»iffi£fT ofco -e©8gJH, TipA-LGlO 
^Dt-^-iW^n^-V^t^tfDNA^ffc. £© 0. 3kb © DNA 
»tJt-£*!IIKSI£ BsrGI £ See I TzliftL, pTip-CHl © BsrGI, Sfiel fflmz-V 
^^u-yVtzo ISMe.nfe7'7X$ Ffc pTip-LCH2. 1 h%W!&ttttfto 

mmmi id 
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h* pHN172> pHN173©*itfg 

jvmmm^vxs. HSr^bfe (011). 

PHN169 £ Xbal <h Sfiel tnllftbTfSnfc 1. 6kb 0 DNA $rit£ PHN144 <b 
Xba l M^it^^n — >Ufc (if^^ n — >$nfc|3j#te DNA © 5'^fg]^g> tsr 
mfcT ORF-T" h # U >W'fe3t'fe^ ORF-T >tf U >Wttit^T ORF 

3). fom-ffcy^XS FlC pHN172 <h£jtu£otf-fco 

PHN153 £ BsrGI t Xbal M$HfcbT#e>*lfc 1. 2kb © DNA ®fJt£ 
PHN144 © BsrGI> Spe l ^m^V?? U — >VTc 0 f0glT?tfc^7X$ Ffc 
PHN164 t.&ffi%:~Dtftz. 0 pHN169 £ Xbal £ Sp_el T-fi*iteUT# 

1. 6kb © DNA$rJt£ pHN164 © Xbal mmz^^ □ — >Ufc (-y-^^ n — >$tl 
DNA © 5' S> isrjtte 1 ? h £ U >W145t^^ ORF-T 

>tf>-U>W't4a^0RFT3b^)o f«T'ffc^7XS FfcpHN173 <h£M 

pHN170fc^ TipA I fefyp^-^-, -^©T^fc PJP0RF, £ <S ^^©T^fcl 
ThcA_jl^^fe^ill^SB^J, ©3B^IIS^nfcief*t7b (^T 
Expression cassette t^fB) The A I ^n^-^- ^OT^C 1M 
5t^T, ©2 m^-Z)mi&-2nfcm.fc z ?tJ-tey h (J^T Inducer cassette <h^lB) 
M^fe^o PHN173 fc£ Expression cassette ©^-^rfc^, pHN172 «M cassette 

mmm 1 2 3 

Rhodococcus JBffllgOJfgJgtegl 
Rhodococcus ervthropolis JCM3201 LB mm 100ml fcT*#*it§58Sllfc:M5 

tz> 0 z.n\z loomi (DKifcmwTk&iNx.. £<mwis* n&T&foftmv. 
njjjxf^o cmc ioomi lox^u-tu >feWt*$n%.> «t<s#u m>bft 

U 5ml iOX^UirU^SKfcJHa-rs. 400/xlT^^ab> m& 

^±l:T|t!iL, ^7X5 h* PHN170, pHN172, PHN173 * 3m 1 (-£ 
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tt-£nS& 300ng)JO*.fc. Z.<Dmfe£. DNA®ig<&$e£XW# hn^^-y 3 >^a 
(Bio-Rad*fc:0. 2cm 3^ y7*a.<*v h) fcH£b, HitCDite^^Ag* 
>/t;HJ— II £/8^T, 12. 5kV/cm-C\ n)V7, u > h n — 7— CD^ 

Jgte^A^^A 25/iF, ^©trC 400Q^T^n^n«l^iA;i/X^#^^o « 
^A;l^#I3bfcM#:£ DNA (£>*g£-$t£ 1ml <£> LB mm\zm^ U 30t: t£T 4 mm 
tz'&MWV, 20 11 g/m\ J- h^+M' ^ U >A 9 LB^ig*til(«^teig^ 1. 8*0 

CHJS^i 1 3 } 
Rhodococcus JgSSlgfc&frTS PIP &&(Dmm 1 

jftfl $ tife^ii^ ^ ^ — fc: U l/^— ^ £ b T PILiSfe^Sl&M* £ ti 

T&D, hl/:/h>te:J;£Si^'l4, M# PIP <D@liSf?£tt£ 

SJJ^f^^^T, W^iltTO^. ffi^^^^-T^ PIP <£>*teAlX5t 
H-Pro-/3NA (BachemftM) £i07K#^T3«14£i^£ £ £-e^K:^*;^Wf& 

HiS^ill 2 ^T^Bfebfe Rhodococcus ervthropolis JCM3201 Wt(D : &mMWkW%: 
8Mg/ml (Dt^ h^lM ^ U >^^tJ LB ifcifiT? 30 < CteTJg*b, 600nm (D^M^M 

^bfc^-y^^ ^;v^>s/7 : -^ - (o. d. 600) a*o. 6 {d&ofcBt^T, 

g/ml iC^^>«fc5tC^X hl/y h> (^J&tei^^l/A^^^+M* H) £JD*.> 
PIP<2fSil£ij§#2-££: 0 

16 mmmzmmWiCD— U&WVltiV. 8/ig/ml ©-^h^lr^U LB 

200M 1 c/^77^u, eo'cicr i mm-?** ^z.\z pip ©utit 

2m 1 <£> H-Pro-j8NA (lOOinMi^^^^A^^-tM ttl&X 60t:fcT 
20#-f >*o.^-M-£ (PIP«60r^M)l^)o PIP «fcoTH-Pro-/3NA^£ 
tJP7jc^^tlT51ilbfc/3NA £fE§rr£fc£>KU ^J^LT 134*tl <0 Fast 
Garnet GBC Salt (^^l^±$rc$g^ 0. 5mg/ml : 1M b U 7 AA*y 

77— (pH4.2K 10% Triton X-100 ifi&m *1m7LZ> a PIP ^SibT^ftttn 

^^©^^^If^fflV^ 550nmT©^m (A550) £$J*£U PIP^I*^ 
Sbfeo $J5£teFastGarnet GBC Salt Srin^Lfc^ MMtK 666m 1 *tUX%r%lhX 
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t<Dm, 550nm TteMtf)^:/^ *;V^>v-^W -%I^bTb^5 
550nmT(D^J^©^-7 p ^'i'^;V5 ; >->^i > - (0. D. 550) teSU&'J/tb, ®J5£Bf 
ffl bfc 0. D. 550 fc*B^t"£lit£ A550 <Dm& £^b 31 ViT*iIEb7cffi£ Ac550 <ht- 
3, -T^t>^, Ac550=A550-O.D. 550XPIP 0?gttiJ^I:^ Vfcmmmm (ml) 

■rft-a¥$n3o rL-^hffi« r2o ftmvmm-vmznz, mmm imi &tco. 

0. D. 600=1 % 7c D<Z>Ac550 <D<iJ <hb> rAc550^PIP ©«tt$J£K:&o 7t^«?&* 
(ml) -hO.D. 600j Ttt-^Lfeo 

PHN170 TflgibfciJSi^^T, : h>&JJDit*rfc«l6bfc# 

HJMl 2 fcTlfci$bfc Rhodococcus erythropol is JCM3201 W<DWMmmfc& 
8 g/ml ©t" b 9Uvf * U >*^$S LB *S!n? 30*0 Tig* b, 0. D. 600 if* 2. 0 \Z 

bfco ljag/ml CfeSi^cft^ hlx^h>Srin^., PIP 

£SI#£i±fc 0 40l$lBimte#*«©— «&«t)ffib, JtfB 3(TC£flg8l©^Sf&£fT 

^StfiSltfc^ iO^Tc^^^MUTCo pHN172, pHN173 T?Jg»|gJfcb;fc 

Ell 2 fcjK-r«fc5 Rhodococcus erythropolis JCM3201 pHN170,pHN172, 
PHN173 TJ^M^mb, 30<C> 4*0^ PIP SfgSSiirfel^t^SSS^V^, ttl 

-^nopipsttsaajeufc. 012 tc^^m l^g/mi ®^M/^h>ep 

lgllfc^7^$ H, TCassettej (D^m ( + ^ 

mmmi 4) 

Rhodococcus JBIBMfc^ttS PIP igtt©88je 2 
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HSfiflll 2\ZTfc&Vrz Rhodococcus ervthropolis JCM3201 pHN170, 

phni7i ~ei&^&mfci>fcmm(D pip ts^zmmw 1 3 \zmcxw\^rc 0 
mi 3 \zmmm. i/Ag/mi hi^y h>$jbpx-T^e>^^^3i^TPiPs 

tt^SO^bfe^^^^-To MEIte Rhodococcus ervthropolis JCM3201 
PHN170 T'ilgIL, 30t\ PIP £f£m£l*fcBf ©?£tt£P^£:5io TS'J 

Sbfc^OD^^To Ell 3 4", ^W«PIP©^ttH (n- ^ h), $t$fttef«gl 
Mg/ml hW^h>^JP^-T^e>cD^FF^(^)^^-ro4 < C©rOj«0. D. 600 

i. o <Dm\zmmmmmi&-£ j &tz.m, run » o.d. 600 a* 2. 0 (DBt^^M^F?!^ 

^^feBtooStt^^-To 30*C© TOJ «0.D. 600 ^0. 6 cost lc^JJ^#H^$iir 

^nt, rnj o.d. 600 ^ 1. 0 <Dm\zmw&mmMi-t£ j &frm<Dmvk$:*k-to 

&rc, mi 4\ztuK%^7>hu7h><Dmmm.&mkts^Tmi£vrci&%:& 
ttt^ mmmmmm\t 4*c^ 0. d. 600=2. 0 xmmm^v, 2400 # (40 mm) 
30^^0.0. 600=0. G~i?mm>mi& 96o# (16^^) ^$.^0 mi 4\zm-rmm 

M\z&^T\Z, Rhodococcus ervthropolis JCM3201 pHN170 

30 < c^4'ct pip ^mm^^rcm^m^in^.^^^ bu^bxDmm&^z.-c 

m%.Vrch<D*7£To S144"> l^fft^ PIP ©fSttfii (n-^ h), ^fft^i^ife^ 
HiiPbfemM/y^O^II (Aig/ml) ^ito 

30*C-e^ 4^1?^ l^g/ml hV^h> 
T+#&;i<h^¥PJbfc 0 ^S§S©B#aBK:J;&^\ SOrcD^te 500 #> 

£ 1000 # (^J 8-16 NpFbD mm, 4 < C<2>i§'g-te3000 # (5O0#Fb1) frZ^ttl^X 

MM&tcv <d pip (Dmmmum^izm? & z\ t^^nfco 
mmm 1 5 ) 

Rhodococcus MMmztettZ PIP ffi'te©®!^ 3 

Rhodococcus ervthropolis JCM3201 Rhodococcus fascians JCM10002 $fc, 

Rhodococcus opacus DSM44193 W\z ^xmMM 1 2 tmmz pHN170 \z&Z>%m 

^^^rfTo7to -^-©^^ PHN17Q l:i:^T Rhodococcus ervthropolis QD#-fcg> 

^ Rhodococcus fascians , Rhodococcus opacus % i b : J&M&ii&~TZ> Z\ LffX^fc* 

fct, pHN170 tCiA^tlfc, Rhodococcus ervthropolis JCM2895 W&3&<D& 

#?fig^,&te Rhodococcus fascians , Rhodococcus opacus \z feUT&mi'f'^ ^ 

t^$nfeo dtl&cD^Sfe^^ffi^T, ^iWdl 3^2pUTPIP^ 
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&zmfeLfr 0 f£&,\,^ft<Dmw\z&\,*T%.mmmm$fmte4x:tfo. d. 600=2. 0 
•vmmmi&L, 2400 # (40 mm) 3o<c#* o.d. 600= 0. 6 •vmmm^v, 960 

#06 Btr^)Tab?) 0 ^^:^El 1 5t^to01 5 fcte, Rhodococcus erythropolis 
ICM3201 tfc, Rhodococcus fascians JCM10002 Rhodococcus opacus DSM44193 

*fc£pHNi7o-wK3s^b> 30*0, 4t:T pip ^mm^^r^m tmm^^fsi^m, 
^n^n© pip fefezmm^tco m\z\^mmm l^g/mi hw^h>^in 

ttfr&fr (+ ^fcte-K fg'ftlfi, Jg§ti&^ ^ttM^^^ffi Lfcigii^*, PHN170 

PHN170 -e^M^i^^nfe~T^T(D Rhodococcus JMgfc feV^T, ^^"X h 

L, Rhodococcus fascians JCM10002 Rhodococcus opacus DSM44193 ifefclcjs^ 
Ttt Rhodococcus ervthropolis JCM3201 mzit^T^MU^-o fco 
(f»0IJ 1 6 ] 

Rhodococcus M^gtcfe^^^^ >A°^«<£>ggiE%£Slf M 1 

PHN170 (Hififll7 K1B«), PHN171 mMM 7 JcfEifc) ^fflV^T, ^J£0U 2t: 
nmz Rhodococcus ervthropolis JCM3201 f^flfeib, ^1 3fcqii;T 
PIP & 30^ 4 < C-e^-n^n^m^i±fcc ^utll j&jftg lMg/ml ©Whl/ 
^h>*ttl^fe^ I^K§5ioTffi#:*lHlJRU, PIP (Dmm&ff^ feo PIPOCtN 
6xHis ^£So^T:feD> Ni-NTA Superflow (Qiagen %h®D £ffl^T> 

^Tfc^»^»»s*^-r^ mn<D^m^ 4 < cTffo^ 0 ^>/^n&fs 

(20ml mmtitft) feEPKU 1ml © NT-Buffer (50mM Tris-HCl 

(pH8. 0), lOOmM^b^h'J^A, lmM W h-;i/) KMBU lg<£>#^ 

Xti-X (H:^ 0. 105-0. 125 U^-h;i/) <£JO*.fc. SinSr Fast-prep FP120 

(SAVANT ttJS). £T6m/#CD5I^ 20 8>Mft3Hg£ "5 £ tT, m&&WL& 

Lfeo 20, OOOXg JCT3fti£>U, t<D±m 700m He, ^86 NT-Buff er 7?«ftSn 

Ni-NTA Superflow F#St40/U \ZfcZ>&z> \ZtaZ.t£o 1 P$fflH!4£ 

jft#U&#*e> Ni-NTA Superflow tf— Xt 6XHis ^ tf(D^\,*rc& >Ai?nt 

&-Zit1t. Z. CD If — X£ NT-Buff er T 4 VTcWl. 120 m 1 <D NTE-Buf f er (50mM 

Tris-HCl (pH7. OK lOOmM mt± h U V A, lmH h-JK 400mM "f 
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a \Z3\s\mmTZ>^h7:\ t'-X^e> 6xHis 37^V^c^>/^I 

±mv>zf)i><Dot> 10 mi *nmzm\ 12% sds ^U7^u;pt^ h«»* 

l&JC^bfeje^^EI 1 Rhodococcus ervthropol is JCM3201 #fe& PHN170 

(TipA a^yo^^-^ g> (DB^ : 2 &<PB), pHN171 ( TioA-LGlO "T^D^E 
-^-3&>e.©»S : *2tfc©H) T?^Kfelftb, 4^ (±24fe©0), 30"C (T 2 
tfc©0)TPIP &5SSaSi2-fc.iHa« ljug/ml <E>^X hU7 h>*iPAT^e>, 
«fW*ji^TS#:SllIJR-b, PIP © C sfcttfcott Ztltz 6xHis ^£*U/BbT 
Ni-NTA Superflow £JB V>T*&SKb;fc. «#£II]iKbfcBtre1te 4*Cfc^ViTtt, 0 

# (— #2£0DU-», 180 ^ (£^5 2#l©I/-», 420 # (£*>6 3tBO 
!/-»> 1080 5^ 4#B©l'—>K 1440 ^ C£frS> 5#S<Dlx-», 
1860 ^ (fe^?> 6 #@<DV—»> 2520 ^ (fe^ £ 7 #@ ©I/— », 3060 # (& 
^58#@0l/-» T\ 30*Cfc*V^Ttt> 0# ( 1 #;£<£> I/— >K 120 # C£ 

2#@<75|/-», 240 # (2E3&^ 3#@©l/-», 420 ^ (£#>e>4#BGD 
U—». 540 # (fofrS 5#g(Dl/— >K 720 ^ (&^e> 6#@©W— 900 

# 7#S<Z)l/-», 1440 ^ (fe!i^8Se01/-» Ill 1 6 

u^—p—frZommzit^ZL ltpA=LG10_^° ; &— &—fr*><D&W'£g=f>&fr 
ofcrtMt: fc&V^Tte.igK: TipA-LGlO ^Dt-^-^SfflBiW^ofc. 

mmm 1 7 d 

Rhodococcus m mm\Z&tt%ft&* >rt2W<D5mt:*%m 2 

PHN170 7 fCfBSch PHN171 (^116087 KUBffi) £JB^T, H»iJ 1 2 

Rhodococcus ervthropol is JCM3201 H^Mib> HJS^ 1 3 tfUT 

PIP^32'C, 30tU 15"C, 4tT^tl^I^tfc. &$5> ^M2IBf P^lte 4*C 

ifi 0. D. 600=2. 0 -vnmmi&L, 2400 # (40 P$H) 15*C^ 0. D. 600=1. 0 T'il 

BM&b, 1500 ^ (25H#IW) 30t:^ 0. D. 600=0. 6 °VMmmt&l>, 960 ^ (16 
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P8)T»32*Cj&S0.D. 600= 0. Gxm^mithU. 960 ^ (16 mm) Tr&£o tUXt^^r 

* huzfh>\znmm l^g/mi m^^nti^ii 6 .hiniiifcfrofco 

±fB-y->y;l/<D5^ 10m1 SrSTSMc^V^ 12% SDS ^U7^U;V75 F«£C8c 
m\zmvrc^M^m 1 7 fc7K-r. Rhodococcus ervthropolis JCM3201 pHN170 

( TipAj jfc?:/P^-^-fo5©fggi : V-y 1.3, 5,7), pHN171 ( TipA-LGlO ^ 
p=E— ^-^6©5ifiiH: l/-> 2,4,6, 8) T^Ifett, 4<C (V->7, 8), 15*C 

{V— > 5, 6), 30*C (l/->3,4), 32*C >1, 2h Tf PIP £3£5l£1i-fco 

pip <d c *#§k:-3tf e>nfc 6xHis &y*mmvT m-nta superfiow zm^xm 

32 < C/&>e> 4x:<D&mteUm.mz&^T, npA j tfe^yp^-^—, MrXfc 

TipA-LGlO ^D^-^SO PIP <0%S^aii8^nfe. 32*C, 30*0 fc&^Tte: 
TipA ya^^^5<Q PIP <D?m,m.(D?5t>^fr^>tz.1fi, \§°C. 4*Cfc*V>Ttt 
TipA-LGlO ^Dt-^-»g>(Q^g)^Wofc. 
CHJIS^J 1 8 ) 

Rhodococcus )B«Btt^ttS^3i6^>/^^!R<P%^fcttg3 
PIP ^©^W^KfcMfSil^^ — £J3V*T, M^tSilt^fS^ 

y^X^ F pRSET-ATPIP tr^>yi/- h^bT, S3^0|3^4 8, 4 
9 {Cf3m<E>:/^-l'v-£JBV>T,PCR tCk&igiElSrff o fc. Arabidopsis 
thaliana a^PIP SfcT (Tamura et al. , FEBS Lett. 398 101-105 (1996) : W 
T AtPIP <hB&f5) £#tf DNA ^© '1. Okb DNA Hrtf-&ife||£BMfc Ncol <h 

Xhol -e-fi^bb, pTip-CHl, m&\Z pTip-LCHl (D Ncol, Xhol ffimz^tn^n 
yr~7&U->VrcM%:, TipAi tfe^n^E-^-felXte TipA-LGlO 7u*-& 
-(DmWT KM frntc AtPIP_5S^ (6XHis C*«Sfc«fo) 
^ H^USn, PHN176. PHN177 t-en-€ s n«M*#ttfc. 

^^^^ H pTrc99a-GFP &5 t >:7V— hiUT, ie^J^'4 J ©iH^J#-^ 5 0 , 5 
1 \zmmo)^^-i ^-£IBUT, PCR fc:«k£Jt!4B&fTo;fc. ^r(Dm^ Aequorea 
jMQnajto&&ytm&?>rt#R&3—\*?Zfc&i=f- (J^T GFP_£:IB§f3) S'&ty 
DNA £#fc, 0. 8kb <D DNA »rtf-£ffifJGi@i?ii BspHI £ Smal T-UBftL, pTip-NHl 
Mtffc pTip-LNHl ©Ncol, SnaBI ^telc-en^n^^ D->bfeiI, TipA i t 
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gf^D€-^-'bU< ttliBA-LGlL^n^— f — oMWrtzMfctitt GFP (6x 
His ^£ N**»fcJ$t3) I€f^y7^5H^j$$n, pHN187, pHN186 

iS^Jg*©E^5 2, 5 3 tegBmo^-f V— £fflV>T, PCR ££3^12: 

-5 jftte^ (ETF GSL<hB§fS) £#tr DNA 0. 7kb © DNA Brft-SffllBBft Ncol 

<h Xhol S«flSb, pTip-NH2> Sfctf fc: pTip-LNH2 © Ncol, Xhol Wttfc-tn-? 
tll5-^^n->bfe^^ TipA3 t^^n^-^-^L<^ TipA-LG10 ^P^- 
^-©ttflTtefcfenfcfiSDtfi^ (6xHis ^&N**K:#"3) ^^t^^^X 
5 H^Jj^n, pHN282, pHN283 t^n^n^Btf&tttf-fc. 

PHN170 (Hlfgfll 7 fcfBifc), PHN171 (Hig^l 7 fcffltt), pHN176, pHN177, pHN187, 
pHN186,pHN282,pHN283 ^m^X.mMMl 2 ^W^fc Rhodococcus ervthropolis 

jmzoiw&i&nfcmL, mmm 1 3 \zmcx pip, AtPip, gfp, gst&^>/n°^ 

0. D. 600=2. OTiliMb, 2400 ^ (40 mm) 30^/^ 0. D. 600=0. 6 Tf^lS 
960 # (16P#Pp3) JD^-fc^X YVzf h>tt*»« Ug/ml 
4 c CTte50ml, 3(rCT?tt 20ml ®«f*^ &«l«&ff ofc 
±ffi4S©^>/^Hfc:tt£:T6XHis 9ififi'0\t*X& 1) ^SSM 1 6td2pCT 

±fBit>7 p ;VW5^ 10 Ml £#iitfcftv^ 12% SDS ^UT^U^T^ 
tbtel^l/fc^m^EI 1 8{C^To Rhodococcus ervthropolis JCM3201 PHN170 

(iipAJtfc^yn^E-^ — (DT^EfC PIP : I/— > 1, 9), pHN171 ( TipA-LGlQ :/P 
^-^-©T«EK:PI£: l/->2, 10), pHN176 (Ii£A_jf^7 ? n^-^-©T^ 
\Z AtPIP : V— >3, 11), pHN177 ( TipA-LGlQ :/n^E-^-<DTfe AtPIP : V— 
>4, 12),pHN187 ( TipAj j^Tyn^E-^-OT^t^ GFP: U— > 5, 13), pHN186 

( TipA-LGlQ zfu*: — & — <DTmz GFP : 1/— > 6, 14), pHN282 ( TipAj ftte^y 
n^-^-©T«H GSI: l^->7, 15), pHN283 ( TipA-LGlQ ^D^^-g)T 
SSfcGSI: l^->8, 16) TilgiU, 4*C (1/->9jo>£> 16) 30^ (W— > 1 

8) T#*>/^«&sss&sii-fc. #3?>/\°^M©*^K:ott£nfc 6xHis 
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*^£jflIJBLTNi-NTA Superflow Zm^xmUVfeo 

h EnfztfmntEnfrfr&^-t* SM&temgT^SttTV^c ^ 
A teU TipA jgfe?yn^E-^-^^V^T^^$ij:7t^^tCJt^T> 

TipA-LGlO ^nt-^"Sffl^T%SStfc«^ faf&©*W^Rj&*»«Sn 

^O^^:, 4*C^43ViT, TipA i tfc^^n^E— ^-i: 
TipA-LGlO ^P^-^-fo^gjg-fr^a^ i^n«t^i^>/^S©i 

tfgr^z.£tftDfr-Dtz. B vfrv* w*:<Dm&\%>&-fv% tipa-lgio ^p^— ^— 
CUtt^l 19 3. 

^Sfc&fcl* ^^^fff»S3fe© Poly(A)*RNA (STRATAGENE *kfi) £Jfl<^T;*:B§M 

, pBAD/HisA (InvitrogenftM) te$5V>T, cDM <Dm\&&B,K:1r 
3&at>fc, T;v^n — ~>£f«Mfc£afc3E bfcpBAD-L inker £f£j&bfc e £ATK: 
^©Mlli^S. SB^4»<E>SB?U#-*§- 5 4, 5 5 \Z&9L0&tittrV ^5*3" 
^r^U^^^V^-^H (EcoRK BgJ.IL Xhol RHWffi^ * o-=. >!fWM 

IJO^inSIfcftSIl^ 2*«<bSi3rfc.«S*,-€-©*«5»NcoI £HindIII 
-ena^k^tlfe^^^-tSJ^Rlte^^lC^O, ZLtl& pBAD/HisA <0 NcoK 
Hindlll ffimzV7?7U->Vfco ^©^Ttfcy7X5 Ffc: pBAD-Linker £ 

STRATAGENE ttH cDNA synthesis kit -ecDffiffl|ft?Wlct£-=)T> ±fB 

Poly(A)*RNA cfc D 2^ cDNA ££-J&Lfc„ &UT\ cDNA S pBAD-Linker <D 
EcoRLXhoI gp&fc^-f ^-^3 >bfc„ £<£>^-f y-~>e >j£*&£#feK:tfcV^ 
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*»«T0P10 (Invitrogen *fc») \z.mn&Wkl>, 50iig/ml 7>t!vU>At) LB 

g/ml T>t!^U >t 0. 2% L-7 7hV- X£^A,£: LB ^tgitilc GenHunter £h 
MEasy Transfer Replica Plating Device £ffl^T#J&b, >/S27 Jt©5SlS£ 
BS3»£12\ 30 < CfcT-8H > >^;x^— ML y^tV-X£#£fo 

-# 426MBl£nfc. 

CCD 426 <H©TOP10^M^m#^r 1. 5ml O 50 At g/ml X>tf~>U >A t) LB igifi 

ttftHIS»5REcoRL Xhol <D— MffiitW:, ISTtfn — X«£C*»fc#U T^lil 

2B1#^5 6fB*&©^J»U ^Tt^S/'J^?^ V^Fffl^. DNA ^X>+r 
— ABI PRISM (R) 3100 Genetic Analyzer \ZX, Efel5fe cDNA flB#©iSMB3F!l 

%«9 500 «Sifc«bfc. f©^|2 0l:St. RBI« BLAST ^utf^A&m 
V^T, *3£$nfcDNAIB2?!l*7cfcffiratttftlg*ffV^ fctef^PaSLfclS**^ 
To 

CUl»J 2 0 ] 

Rhodococcus JSiMM, M^^^cHMfC^lt^^^ >A°^K©3§5i£#iti£ 

HJS^J 1 9 fcT#«b;fc: it -£■?■© -5 t> , Serum amyloid A (Saal) , NADH 
dehydorogenase 1 alpha subcomplex 4> Cytochrome b5 like „ RIKEN1500015G18> 
Transferrin, Apol ipoprotein A-V, Pantotenate kinase 1 £ * Peroxiredoxin 4, 
RIKEN1300017J02 (Transferrin Homolog) £ Rhodococcus ervthropolis JCM3201 

^^^D&nTVi^ 3li0^n77-f, CathepsinDx Prothrombin, Kallikrein 
6> 2 ») *©4IStt^ & ^»f TO^iifc* n5 2 IS® DNAse, 

lsdnasc dlad, 3 *) fovtffr— zf&wft-v, ^(Dmrnmrnmrn^mz^ x> ±m 

»T©»^a*ffi8ljE££nTV>5*>©> HMG-K Kidh Bax alpha, 4») f&CQ^ 

;V-:/©#F25T, ^Sfift^WKHTSS-ftiStiStSnTV^t)©, Glucokinase. 

p37A 0 12.38. Rhodococcus ervthropolis fcfe^Tte 3CC «h 4'CT, 30*C 
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©^I'V— £JHV>T\ PCR \Z&Z>mm%:?T ofco ^<D^^, Serum 
Amyloid Protein A 3?>A°#K (Meeker et al. , Proteins 30 381-387 (1998)) 
FT3 SaaUtfc^P (GenBank gA#-*t Ml 1131) £<£tf DNA £#fc„ £© 
DNA»fM-&ft!llS»*Nd£l t Xhol -Tf—S^bU, pTip-LNHl © NdeL Xhol gP^fc 
U-^n->bfc«§*, TipA-LGlO :/P^-^-©fflflrFfcgfonfe: Saal jgfe? 
^tf^5X5H«$n, PHN205 LZmZm-fZio LE20 
^T>^l/-htbT, @3^mff0S?iJSf 5 9, 6 0 fcffitf ©:/9-|"T — fcfli 
V>T, PCR fc<fc«>iiiiiS^ff ofeo -e©^. SajJJ»fc^£^t? DNA £ 

#feo H© DNA iA-^MISiSK Xhol t fiml T— fiifrfcb, pBAD/HisA © Xhob 
Kpnl fflSffi^y^n->bfc«S*, 77t7-Xi#i^Dt-^-©»Ti: 
n/c Saal jftfe?- ^ # tJ y ^ X 5 FtfftMfcSn, PHN193 ££M 
^7X5 F LI 13 £^>:?V- F£bT. IB3WF©ffi#J#^6 1, 6 2 fcfEtfc 
©y^'fT-SIViT, PCR lC<£3igiiiI£fT ofeo NADH 
dehydrogenase 1 alpha subcomplex 4 F^^it-fS^ (Walker et al. , J. Mol. 

Biol. 226 1051-1072 (1992) : GenBank ^A## BC01 1114 : NADH4_t B§|B) 
£<^tr DNA £ © DNA Wf M" £ fftIIE»lRMeI £ EcoRI T*-fi$Hb I, pTip-LNHl 

© Ndeb EcoRI ifi!ct^D->Ufc^ TipA-LGlO ^^-^-©MPT 
te«*>n& HAJDH4_3te^*-&tr^7^5 F;Wj&£*U PHN206 

:/^X== FL113 Zy^yyU—htiVT, E#l«*©e?!l«-ff 6 3, 6 2 1: 

jtte^^tT DNA £© DNA $rtf-£fl«Sliit Xhol £ EcoRI Tfzifiigfcb, 

pBAD/HisA © Xhob EcoRI ffiffifciJ-^^ n->bfcrSgH^ 7^fcV~X^^14y 
D^E-^ — ©ftlfflTKHB^nfcHArHii^&^tJ^^^S H^^$n,pHN195 

F L3 ZT-y-fls— F£bT, BB#U£4»©iB#l#^6 4, 6 5 KUfBlfc© 

^7^v- £jBV>T\ PCR ^cfc^ifiH^frofco ^©^m, ^7>E&5fc Cytochrome 

b5 like $> ff $ zi - Ft" * fcfc^ (GenBank SAtf AK002426 : J^T 

Cytochrome b51 £PSia) £^tr DNA H © DNA Brfi-SrfHIBMi Ndel <h EcoRI 
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Tr~m$HfcUpTip-LNHl <D NdeL EcoRI mmz-Vr^Z o->UfcM^ TipA-LGlO 

PHN208 ££M£tiWco ^^7. 5: F L3 £5r>:/ 1/- h £ It, 12 

ym^nm&mnS 6, 6 5fcfEic©:/^-f ^-£fflV>T> PCR Kcfe^'H^fT 
ofc„ -^0^, -7 Cytochrome b51 afe?£#t?DNA £#fc„ ClcDDNA 
ifjt^r^JPS^^XhoI £ ScoRI 7?—mffiikV, pBAD/HisA <£> XhoL EcoRI m&tel)- 

Cytochrome b51 j ttfcTSr^fr:/^* $ pHN199 <i:^ttf^#tt^:« 

^^X^ H LE123 £x hiUT, @H^J^4 , ©1B^J#^ 6 7 , 6 8 

^©y^^-fc^x. pcr jc^^iiipssffo^o to^^ -wxm&mm 

^0J^:*i^±C5^>A o ^K^3-Ff Slfi^ (GenBank^A#-^NM#025439 : ^ 
T LEI 23 £BSfB) DNA £#fco Z.V> DNA ®rJt<S:fiiiJfiSIISi Ndel <h EcoRI 

MffiitV, pTip-LNHl <D NdeK EcoRI ^icit^^ o — >b^:^m> TipA-LGlO 
^n^e-^-cDMHT^fi^tifc LE123 j H5^£^-fr:/^X $ F2WJ&£tU 
pHN287 £fc. ^ H LE123 £-7">:7V— h t. UT, iE^Jig 

t><7)@3^1#-^6 9, 6 8 fcf3m©y^-r^— ^fflV^T.PCR tCIct ^it^^ff o fee 
^■0D^> ^^XS5j5LE123_jl^«r^^DNA€:f#fc 0 £ © DNA KFr)t£:f|i!!&BIPili 
Xhol ^ EcoRI -C-M^tU, pBAD/HisA ©XhoL EcoRI H$#L\z.-*yzf & u — >Vft 
T^Hy-X^tt^D^-^-<D$iJfPT^«^nfeLE123_51^^^^ 
^775 H^^^tl> PHN276 ££M<MWfc 0 

H LE280 ^f>"/l/-htl/^ @B^J^4»©iH^J#-^7 0, 7 1 tdlB 

i&cDy^-r -?-&m^x, pcr tw<fc ^>i^>Pi <&fr ofeo ^©£gui:> ^vxm* 

Transferrin ^n— HT^jt^ (Mason etal., Protein Expr. Purif. 23 142-150 

(2001) : GenBank ^A#^ BC022986) DNA £#fco £© DNA ^rJtSrfliilRM 

^Ndel <h Hindlll T--fi$HbU pTip-LNHl €> Nde K Hindlll TM^+h^^n 

->bfeM^> TipA-LGlO -Ju^—p—ymMTfoWfrntz. Transferrin ittfc?- 

PHN289 <h£ltff£ttttfc„ 7^7^ F LE280 

*5 1 >^l/~hi:UT> @B^J^4 J ©@2^iJ#-^7 2, 7 1 fcfEifc©:/^ 

V>T, PCR ic^^iiijii^ff ofeo ^-©^m> T^^a^ Transferrin 

tS DNA £#fc 0 £ <D DNA ^f)t^0JPS^m Xhol <h Hindlll b ^ pBAD/H i s A 
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<D XhoL Hindlll ^m^V^t? n->V tiffin y y fcV —7M Ityn^-^ 
-OMWTfcg^nfc Transferrin jtfe^^ty^^X ^ H^J$Sn, PHN277 

FLE295 £^>:7V-b£LT, IB^m*©BB^J## 7 3 , 7 4 \ZM 
moz^y^ ~?-&m ViT, PCR fc<k5J!§*g£fTofc. ^-O^ 
Apolipoprotein A-V £r:n — F*f ^jftfe^ (van der VI iet et al. , J. Biol. Chem. 
276 44512-44520 (2001) : GenBank gA#-*t NM#080434:£TF AEoa5_£B§fE) £^ 
tfDNA£#fc. 21©DNA»fJT-SfWIS»*N£0l £ EcoRI 7?" MMftU pTip-LNH2 
<D NcoL EcoRI n->UfcJ|gJ&, TipA-LGlO ^n^e-^-cDfiJ^lT 

icg^tlfc ApoaLit^^tyy^X^ H^Jjan, PHN288 t«ltT«r#^fc. 
^7X5 H LE295 h tbt, E^J*4«<DE2?!I#^ 7 5 > 7 4 

AfioaL3te : ?&'&tr DNA H<D DNA ®f>t^M^^ Xhol £ EcoRI Trll 

4tb, pBAD/HisA <D XhoL EcoRI fflMfcfc-fr^g a->bfe<SJR, 
#'14 7 o ^ - ^ - (D mm T l£ tltc Apoa5 jjfe? if y 7 * 5 F 2 *L 

PHN281 <h£fff£#ttfc 0 

V#*ffF» Poly(A)*RNA &fflV>T, fi?iJit CDIB?U#^ 7 6 , 7 7 C|B«0^ 
7^T-CT, RT-PCR (Larrick, Trends Biotechnol. 10 146-152 (1992)) \Z 
£ £ if £ £f? o fee RT-PCR « STRATAGENE &§5<Z> ProSTAR Ultra HF RT-PCR Sys t em 

^(DmmmmmmKuzff^rz mT^tcDRT-pcRteiwi^ry hzm^xft 

~Dfc) 0 ^r(D^^ Tfr^ftjfe CathepsinD j tfe? (Grusby et al. , Nucleic Acids 
Res. 18 4008 (1990K Babe et al. , Biotechnology and Genetic Engineering 
Reviews 17 213-252 (2000) : GenBank X52886) £^tr DNA Z.<D 

DNA %ifr$:fflm.mm Ncol £ Xhol T— SiBrtlU pTip-LCHl © NcoL Xhol SMfcfc 
•y-^^ n — >bfc*S^ TipA-LGlO ^at-^-OOTTlcB^nfc CathepsinD 
mfc^Z^tS'y'yXB- F^jjsn, PHN270 ££ifr£ttttfc. pHN270 * 

Nco l £ Sail T-fi$tfbbT#£nfc 1. 2kb O DNA »rM-& pBAD/HisA (S> NcoL Xhol 
^^ity^d->bfe„ ^CD^mT#fc^^X^ FlCpHN273 tZM^mzo 

T^77.™ Poly(A)*RNA £JBV>T, @B^m4»©iH^I#^ 7 8, 7 9fcfB«fe©y 
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^-f^-lCT, RT-PCR K: <fc 5 it *S&fr -ofco -^(Dtig^ ^frXEiajfe Prothrombin 
Sfe^CDegenet al. , DNA Cell Biol. 9 487-498 (1990) : GenBank ^A## X52308) 
£-g-t?DNA£#fc 0 £©DNA8lrtf-£ SiJRB^NcoI <h Xho I T z: B?gfc b , pT ip-LCH 1 
©NcoL Xhol n^fcit^^o->L7i^^:, TipA-LGlO yn^-ff — ODfE!l|EPTfc 
gfofrfc Prothrombin h'^lJSn, PHN271 <h£fu£#tf 

TC7.flTBi Poly(A)*RNA £fflV>Tx IH^I^4 , ©ia^J#-^ 8 0,8 1 fcfB«&<£>:/ 
^v-lCT, RT-PCR fc«fc^>i#$iSrff o feo ^-©^m, ^fr7>&3fe Kail ikrein 6 
(Evans et al. , J. Biol. Chem. 262 8027-8034 (1987), Babe et al. . 
Biotechnology and Genetic Engineering Reviews H 213-252 (2000) : GenBank 
§AS^ NMS010639) &i$ts DNA £#;foo DNA WiFr&fflM.WM Ncol t. Xho I 
-C-*$HL;U pTip-LCHl ODNcoL Xho I ffifc 7 ^ q - > b ^> TipA-LGlO 
•yn^-^-<Q^l^lTtcM^nfc Kallikrein6 mfe?^^tfy^X$ K#*ffrd5S 
PHN272 ££f&§tt*t&. pHN272 £ Ncol <h Sail Tra«jftUT#6n 

fcO. 7kb <D DNA Iff )t£pBAD/HisA© Ncol , Xhol fflJttfc-y-^^ n — >Ufc. «t©*S 
ftffc^7X5 r ? KlpHN275 i«tfr £o ttfc. 
T^flf* Poly(A)*RNA Srffl^T, E2?U* + ©BB^J#-%8 2, 8 3 fCfBifccD;/ 
RT-PCR K:«fc*«Mi*ffofc. ^©iiL ^^7,a*LSDNAse_jte 
^ (Baronet al. , Gene Mi 291-301 (1998) : GenBank ^A#-*§ AF0473 55) £^ 
tT DNA Znito Z<D DNA irM-^fiJIS^^ Ndel <h Xhol tulUftl, pTip-LNHl 
<D Ndeh Xhol SSfiKl-y-^ * D->Ufc*S*, TipA-LGlO ^P^-^-cD^JfPT^ 
g^tlfc LSDNAse j jfc?£-afr ^ X ^ F^^n, PHN299 ££H&£ttttfco 
V^XffFBt Poly (A)*RNA £ffll>T, SB^U ©e*ll#-J§-8 4, 8 5 lCiBfc<Z>y 
7-f7-tCT, RT-PCR K:«k3itHB£fTo;fc. ^^Xat DLAD M fc? 

(Shiokawa and Tanuma, Nucleic Acids Res. 27 4083-4089 (1999) : GenBank § 
A## AF128888) &<&tf DNA C <Z> DNA WfM*SMIS»5fl Ncol t EcoRI T 

-fiifrffcU pTip-LNH2 ONcoK EcoRI BBtefc-iJ-?'* n-> bfclS^ TipA-LGlO 
zfu : E—& — <DMWTte.M'frtitt DLAD l Efc^^tr:/ 7 X ^ F^^^ti, 
PHN284 fc«MSr#ttfe. 
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v^xmn Poiy(A) j RNA &m^T, m.&m* vm^m^ 8 6 , 8 7 izmmvy 

7-f7-l:T, RT-PCR \z£Z>mm&ft^fr° ^(D&m. T^Xft5l€HMGzL3ft^ 
(Pauken et al. , Mam Genome 5 91-99 (1994). Lee et al. , Gene 225 97-105 
(1998) : GenBank ^A#-?tU00431) DNA £#fc 0 Z\(D DNA Mfr*mmBm 

Ncol h EcoRI 7r=.mffiibV. pTip-LNH2 CD NcoL EcoRI SBffcfc-y-:/^ D-> bfc 

TipA-LGio 7u^-?-(pmffli : \zmfrnfc hmg-i jt^&^^^^x^ 

F^MSn, PHN285 ^^7.5 F pHN285 &<r>ZfV— 

htbT, Ba^J**©K2W##8 8, 8 7 fcllBlfi©:/^ Y-^V^T, PCR 
«fc**Bffi£fxofc. ^CDM^, ^^XS^HMG z L3t^^^'^DNA^#feo £. CD 
DNA »Mt&ffcIIElM!$XhfiI £ EcoRI MmitV, pBAD/HisA © XhoK EcoRI 

HMG-l jt^?^^tyy^7>$ K#flSfifcSft, pHN305 t«tfir&#^fc. 

Poly (A)*RNA &JBV>*t\ iB^m*CDBB^J## 8 9, 9 OfcfBt&CD:/ 
7^V-}CT, RT-PCR id «fc£>JtiI@£fTofco Kidl jtfc^ 

(Tekki-Kessaris et al. , Gene 240 13-22 (1999), Suter-Crazzolara and 
Unsicker Bio/Technology 19 202-204 (1995) : GenBank ^A#^ AF184111) ^ 
tr DNA &%?Lo Z.(D DNA Nfftf-&ffiim* Ncol £ Hindi 1 1 Tn«^^U,pTip-LNH2 
co NcoL Hindlll gB&K+l-:/^ n — >bfe^m> TipA-LGlO ya^E— ^-CDgM 
TEgfrnfe Kidia tfe^fe-Sfr^XS Fj&*tfMfc£*UpHN286 

^C^JFrU Poly(A)*RNA ^ffi^T, i3^m^<DiB^J#-^ 9 1, 9 2 fcfBifc©:/ 
7^7-t:t> RT-PCR IZ&ZM^&n-DTco -^CD^m, Bax alpha jt 

(Oltvai et al. , Cell 74 609-619 (1993), Donnelly et al. , Protein Expr. 
Purif. 22 422-429 (2001) : GenBank §Af^ L2 247 2) &^tr DNA SrfSfc. £CD 
VMWtK%%mwmMel t EcoRI T-S^kb, pTip-LNHl CD Ndeh EcoRI ggfe 
a — >bfc*g*, TipA-LGlO t/P^-^ — (PffSfflTfcBfonfc Bax alpha 
ief$ttr^7^$H)5«$n, PHN217 ££M&ttttfco ^7^5 H 

PHN217 ^T>^l/-htbT, EaiSJ^OEWfr^S 3,9 2 KfB*cCO:/^1"T 
— £J3ViT. PCR fc«£3i#i|>I£fTofco ^CD^^:, vfr7,lS5fe Bax alpha i t fe? 
*"&tJDNA*#fc.C©DNA»fM-S«!llS»*aoI t EcoRI TziMiftftUpBAD/HisA 
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<d xhoi, EcoRi z o->b^^m, ¥y-7,mm&7o=E-#- 

©|iJfflTttWcBaxai£M.S^^y7X5 F*W/&$n> PHN212 

Vj77.mil Poly(A) t RNA £ffll>T, IB^J^cDlE^l^t 9 4 , 9 5^tO^ 
RT-PCR ick^itips^ff ofeo ^-©jjga, VfrX Glucokinase 
(Lin et al. , Protein Expr. Purif. 1 169-176 (1990) : GenBank 
#BC011139) £^tr DNA CCD DNA IUr>t£tlMgPfii Ndel «h Xhol 

fcU pTip-LNHl <7) NdeL Xhol fflmz^?? u- >Lfe®iWz, TipA-LGlQ ^Dt 
-p-fDUmTtemfrntc Glucokinase jtfe^^^t^^^X^ r^tfsj&^n, 
PHN298 ££Btf£ttttfco pHN298 £ Ncol <h Xhol T^amtebT^tl*: 

1. 4kb cd DNA ®fM*S: pBAD/HisA CD NcgL Xhol ^tt:D-^^ u->Lfc„ ^(D^ 
Tf^7X5 F £ pHN306 t£ M 

pET22b-Dmp37A £fflV*T, Mn^(Dm^m^r 1 0 5, 9 6 fciB*fccD:/^-r T 
— KIT. PCR {^ct^.ti't'S^tf ofeo ^(DffiM, Drosophilamelanogaster &3fep37A 
§a-H1-5lfi?- (Holzletal., J. Cell Biol. 150 119-129 (2000) : GenBank 
§Af^ AF145312) &<$ts DNA £#fco DNA $r)t£flM@i* Ndel £ Xhol T? 
-S^bb, pTip-LCH2 CP NdeL Xho l ^^+)-y^ □~>bfe^, TipA-LGlQ 
l/n^-^-cDfiMTfcg^n*: pl7AJt^?£^tr:/^7^ F/Wsfc^n, 
PHN291 <h£M£ttttfco 5 F pHN291 &r>7 V- Y <h bt, MB^U 

S*cD@B#l#-^9 7, 2 5 fcriB^cD:/^-l"T— £/BV>T, PCR ^^i^ipS^ff o 
fc„ ^cD^m, Drosophilamelanogaster p37A DNA £?ffc«, £ 

CD DNA mVy^iVmmM Sail tiftt, Ncol -Cgfc^HilHbb ( p37A pTOcd Nco l Ti2J 
HfrbftV^^K pBAD/HisA (D NcoL Xhol SB&fcU-^ u->bfe^m, 7^ 

bv-x^tt^n^E-^-cD^jfPT^e^nfe pm.jte^^^tyy^x^ h* 

^fife^n, pHN308 ££M£ttW-fco 

y^7,=x H LE59 §f >yi/-hitT, SB^m4«cDia^J#-^ 9 8, 9 9 KnfBlfc 

©y^^Y-^f^T, PCR J: £ it t{i§ £ fT o o ^cDiig^ V^Xftjfc 

Pantothenate kinase 1 beta ^>A°^K«:3— HT^jt^CRocket al., J. Biol. 

Chem. 275 1377-1383 (2000) : GenBank ^A#^ AF200357 : PanK_i:B&fB) £ 

^tJ DNA £#fc 0 CCD DNA mfr&MmWm Xhol <h EcoRI T*ziM#HbUpBAD/HisA 
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<0 XhoL EcoRI $imzD-7'!7 u->Vfrffim. fcV — T.mm^m^E— $r — 
(DMmT\ZWfr?ltz PanKitfcT^tr:/^;^ K;WJ&£ru pHN279 «h£t&£ 

~?VX%{m Poly(A) } RNA *m^T, IB3« 1 0 (K 1 0 1 XzWMO^t^^ 
\ZX. RT-PCR \z£Z>M%&*ff ofco t^ei, v^?;*iii5fePeroxiredoxin4 £n 
- Fi-^jt^T (GenBankgA#-*§-BC019578) £#trDNA£#fc„ ^©DNA^jt 
^^JK^XhoI tKlITrllltl, pBAD/HisA <D Xhol, KMl^fc-y-^^a 

Peroxiredoxin 4 jjfc^£^tr:/^7> 3: H^fife^n^ pHN278 h^m^ttnti* 
^7^5 F LEI 56 ; &^>'7 P U'— htl/T, I3^m*CDlB#l#-*t 1 0 2 , 103 

icfBifeoy^-r^— ^ffiViT, pcr \z^^>mm^n^t^o ^(d^m, x^^s* 

Transferrin >A°#5t£3- Hf^*^ (GenBank gA#-*t AK005035 : £A 
T TFL_<hPl§fB) £^t?DNA£#fc. DNA Wrfir&fflffliWM Xhol <h EcoRI l?— fi 
mikls* pBAD/HisA co XhoL EcoRI ffimz-Vr?? a->bfe^, T^tV— X 
^| Stt y n — ^ - CD $iJ^IT ^ »^ n TFL jtfc? £ ^ y ^X 3 F / W £ *U 
PHN280 ££Sff£tttt£:o 

)V^^ H^^i— F-f£ DNA Sa^J^I^ViT+f-^^ o — >$tlTV^o 
Prothrombin tefifc^ Thrombin id^^>itH5cD rp r ethrombin-2j — FT-5> DNA 
@B?U (Soejima et al.. J. Biochem. 130 269-277 (2001)) iflV7&n — >$n 

PHN171 mMW7 \zmW> PHN205. pHN206. pHN208^ pHN287> pHN289, pHN288> 
pHN270> PHN27K pHN272, pHN299> pHN284, pHN285, pHN286, pHN217, pHN298, 
PHN291 ^fflUT, MMM1 2 tmmz Rhodococcus ervthropolis JCM3201 W% 

i«giiL> mmmi 3\zmcT&?>^#mt zot, 4x:x^n^n^m^^ 

Z\*lt><D?>n?mz\Z$:X 6xHis ^^m^^^ViT*30,^M 1 6 £1*0 

mizmmzn-Df'* %tcz.n\zbuz., ^miiugiitu 20, oooxg^x^b 

TT#fc£fcI§! (^»J16^ffi«) ^^feM^ffofeo j^Wfc^Tfcitji^ 

^ t><Dm nm^^Ttf. ^(Di^mn^Wvn^tco 1ml © DN-Buffer (50mM 
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Tris-HCl(pH8. OK 8MI?S§) fc»:K<»£!B»b* 20, OOOXg KTjS'frU *:<D±m 
700 ^ 1 ^feDN-BufferT^-fb^nfcNi-NTASuperflow^^y K#St 40m1 
K:fc:5«fc'5K:;DD*.fc. Z.ft&imm\Bl&nWV?3Ltft> Ni-NTASuperflow If— 
6XHis ^©^V>fc^>/\°#K££ig^£-frfc 0 £©ti— X£ DN-Buffer T4 0 
8fc#bfc&* 120m 1 ©DNE-Buffer(50mMTris-HCl (pH7. 0) , 8M&$. 400mM -f $ 
?V—)V) \zzmmm-rz>Z.t.~T:\ tf-X^S 6xHis ^GOHfc^>/^M£ 

pBAD/His/lacZ (Invitrogen *tK pHN193, pHN195, pHN199^ pHN276, pHN277, 
PHN281, PHN273, pHN275, pHN305, pHN212. pHN306, pHN308, pHN279, pHN278, 
PHN280 &m\t\ Invitrogen &© pBAD/His 3^ h (Dm.mmWW<Dm D iZ,^mm\Z 

SKT\zmfc&}f3.ffiM&%:fK-r o & >rt&n&&mZT£ttMft&m®Lls* lml © 
NT-Buffer fcMtfc. nn*jB*«5fi^« UD-20 (T0MYILSD Sr/BUTM^ 
fifc^bfco 20, OOOXg fcT&'frb, J £<D±m 900m 1 ic. NT-Buff er 

Ni-NTA Superflow FflMt 40 Ml KlfcS £5 tiPX-fcc Jin* 1 

NfMlHlltei»#b^:**&Ni-NTA Super f low If— X£ 6XHis 5> ^©ol^fc^ >n>7 
nt^m^^^Tco £©lf— X£ NT-Buffer *C 4 0 ife it b & 120^1 © 
NTE-Buffer 3 HlWf £ £ tf— X^£> 6xHis ^ t?<D~D^fc? yn^m. 

&i§ttJ£ii:fc:. ±sB©^HHT^T4 < CT'ffofeo 

tnu&&tt&* 20, oooxg \zTm'bvx^&rz.tkm&bhmm&ft^fe&. 

±mv >z? frost 10 ti i &i£mz$ti,*m sds^ut^u;i/ts F*£t»» 
\zmv, Tyi/ht-p-izTAyFvmm&mimv, siufe^@2it 

^t. &Bfc:fcV>T, tZfrt 2#g©#^Ate|£g|$13:fc^>/\ 0 ^«©£M£^ 
*T- &^e> 3 #@©*^A«^$Wc^>/1^MCD N C 5fcSH£-£e>fc 6 

XHis *^&tttt&J&*&*"f. £^Mtl®*7AH *>^-;VB33«&«&i£> 
fc^g©^>A^«©tt5£#^» (kDa) £^r^\ ffi3ttF»3©*^«IIIRfc:5BS 

Att i u y h;v©^*^^feD>#e>nfem^m^^>A°i7K©K* ; &^i-^(¥ 
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<110> National Institute of Advanced Industrial Science and Technology 

<120> A novel expression vector suitable for the expression at low 
temperature 

<130> PH-1849-PCT 

<140> 
<141> 

<150> JP 2002/235008 
<151> 2002-08-12 

<160> 113 

<170> Patent In Ver. 2.1 

<210> 1 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : primer sHNl 
<400> 1 

cagagctcgt caggtggcac ttttc 25 
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<210> 2 

<211> 30 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial Seauence: primer sHN2 
<400> 2 

gttgtacaac tagtcgtgcc agctgcatta 30 

<210> 3 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Seauence: primer sHN120 
<400> 3 

gctgtacacc cgagaagctc ccagcg 
<210> 4 
<211> 29 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial Seauence :primer sHN 121 
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<400> 4 



cggagctctt gaacgagagt tggccgttg 



29 



<210> 5 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : primer sHN122 
<400> 5 

tcagatctat cgtcatcgac tgcgatcacg ttgacgccg 39 

<210> 6 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence rprimer sHN123 



<400> 6 



acggatcctc cgctgaaatc tcgccgtgcc t 



31 



<210> 7 



<211> 28 



<212> DNA 



<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence -.primer sHN130 
<400> 7 



<210> 8 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primer sHN131 
<400> 8 

atcgagtcgt tcaagggcgt cggc 
<210> 9 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencerprimer NEB1233 



cttcatatgc ggagctcgac cgcgcggg 



28 



<400> 9 



agcggataac aatttcacac agg 



23 



<210> 10 
<211> 19 
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<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial Seauence :primer sHNIO 
<400> 10 

caccaggatg atccccgac 

<210> 11 
<211> 18 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial Seauence: primer sHNll 
<400> 11 

gacagtgaca tcaccagc 

<210> 12 
<211> 24 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial Seauence: primer NEB1224 



<400> 12 
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cgccagggtt ttcccagtca cgac 

<210> 13 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primer sHN40 
<400> 13 

atgagctact ccgtgggaca ggtg 

<210> 14 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN41 
<400> 14 

tgcagatctt ccgtttcgac gtgacggag 

<210> 15 
<211> 26 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequenceiprimer sHN42 
<400> 15 

cagtctagaa ttgatctcct cgaccg 

<210> 16 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequenceiprimer sHN43 
<400> 16 

tgcaagctcc tatgtaaacg 

<210> 17 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequenceiprimer sHN55 
<400> 17 

cgcctgctcc acggccgcc 



<210> 18 
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<211> 18 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
<400> 18 

atggaggcac gcagcatg 

<210> 19 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
<400> 19 

cgccccctcg gagtcggcg 

<210> 20 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
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Sequencerprimer sHN56 



18 



Sequence: primer sHN57 



19 



Sequence :primer sHN58 



<400> 20 
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atggacgccg ccgaggac 
<210> 21 
<211> 26 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial Sequence: primer sHN147 
<400> 21 

cgtgtacata tcgaggcggg ctccca 26 

<210> 22 
<211> 31 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial Seauence: primer sHN39 



<400> 22 

atccatggcc gctcccttct ctgacgccgt c 

<210> 23 

<211> 22 

<212> DNA 

<213> Artificial Seauence 



31 



<220> 
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<223> Description of Artificial Sequence: primer sHN36 
<400> 23 

accatggatc aggaatgcat ag 22 

<210> 24 
<211> 59 
<212> DNA 

<213> Artificial Sequence . 
<220> 

<223> Description of Artificial Sequence :primer sHN37 
<400> 24 

ttactagttt attaatgatg atgatgatga tgcaggtgtt tcaggatgaa atccgaaag 59 

<210> 25 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN6 
<400> 25 

cgtctagagt cccgctgagg cggcgtagc 29 

<210> 26 
<211> 29 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Seauence: primer sHN9 
<400> 26 

ctactagtcg acccaccggc acccgtgag 29 

<210> 27 
<211> 30 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial Sequence rprimer sHN141 
<400> 27 

aatctagagt aacgggctac tccgtttaac 30 

<210> 28 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primer sHN142 
<400> 28 

gggtcgacgg tcctcctgtg gagtggttct 30 
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<210> 29 
<211> 33 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial Seauence: primer sHN145 
<400> 29 

gcactcgaga tgaaatctaa caatgcgctc ate 33 

<210> 30 

<211> 30 

<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial Seauence rprimer sHN152 



<400> 30 



agactagtcc tcaacgacag gagcacgatc 



30 



<210> 31 



<211> 22 



<212> DNA 



<213> Artificial Seauence 



<220> 



12/81 



WO 2004/016792 



'CT/JP2003/010209 



<223> Description of Artificial Sequence: primer T7 



<400> 31 



gtaatacgac tcactatagg gc 



22 



<210> 32 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencerprimer sHN153 
<400> 32 

aatccacagg acgggtgtgg 
<210> 33 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primer sHN154 
<400> 33 

ctctacgccg gacgcatcg 19 



<210> 34 
<211> 22 
<212> DNA 
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<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: primer T3 



<400> 34 



gcaattaacc ctcactaaag gg 



22 



<210> 35 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:primer sHN155 
<400> 35 

acgacgctct cccttatgcg 20 

<210> 36 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:primer sHN156 



<400> 36 



ccgatgccct tgagagcct 



19 
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<210> 37 
<211> 67 
<212> DNA 

<213> Artificial Sentience 
<220> 

<223> Description of Artificial Sequence: primer sHNHO 
<400> 37 

aaccatggta tatctccttc ttaaagttaa acaaaattat ttctagacgc cgtccacgct 
gcctcct 

<210> 38 
<211> 77 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primer NNcol 
<400> 38 

catgggccac catcaccatc accatatggg aattctacgt agcggccgcg gatccaagct 
tagatctcga ggatgaa 

<210> 39 
<211> 77 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: primer NNco2 
<400> 39 

ctagttcatc ctcgagatct aagcttggat ccgcggccgc tacgtagaat tcccatatgg 60 



<210> 40 
<211> 71 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence rprimer CNcol 
<400> 40 

catgggaatt ctacgtagcg gccgcggatc caagcttaga tctcgaggac atcaccatca 60 
ccatcactga a 71 

<210> 41 
<211> 71 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primer CNco2 
<400> 41 

ctagttcagt gatggtgatg gtgatgtcct cgagatctaa gcttggatcc gcggccgcta 60 
cgtagaattc c 71 



tgatggtgat ggtggcc 



77 
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<210> 42 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Seauence: primer sHN159 
<400> 42 

tccatatgcg ctcccttctc tgacgccgt 29 

<210> 43 
<211> 80 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primer NNdel 
<400> 43 

tatgggccat caccatcacc atcacgccat gggaattcta cgtagcggcc gcggatccaa 60 
gcttagatct cgaggatgaa 80 

<210> 44 
<211> 82 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequencerprimer NNde2 
<400> 44 

ctagttcatc ctcgagatct aagcttggat ccgcggccgc tacgtagaat tcccatggcg 60 
tgatggtgat ggtgatggcc ca 82 

<210> 45 
<211> 71 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:primer CNdel 
<400> 45 

tatgggaatt ctacgtagcg gccgcggatc caagcttaga tctcgaggac atcaccatca 60 
ccatcactga a 71 

<210> 46 
<211> 73 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer CNde2 
<400> 46 

ctagttcagt gatggtgatg gtgatgtcct cgagatctaa gcttggatcc gcggccgcta 60 
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cgtagaattc cca 



73 



<210> 47 
<211> 32 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial Sequence: primer sHN160 
<400> 47 

aacatatgta tatctccttc ttaaagttaa ac 32 

<210> 48 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence .primer sHN97 



<400> 48 



ataccatgga acctcatgaa gc 



22 



<210> 49 



<211> 30 



<212> DNA 



<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: primer sHN98 



<400> 49 



aactcgagat cccataagtg ctttcatctt 



30 



<210> 50 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN82 
<400> 50 

tactcatgat gcatcaccat caccatc 27 

<210> 51 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:primer 
pTrc99A-Cseq 



<400> 51 



cagaccgctt ctgcgttctg 



20 
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<210> 52 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence rprimer sHN272 
<400> 52 

atccatggcc cctatactag gttattg 27 

<210> 53 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:primer sHN271 
<400> 53 

aactcgagtc aatccgattt tggaggatgg teg 
<210> 54 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencerprimer sHN150 
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<400> 54 



catgggaatt cagatctctc gaga 



24 



<210> 55 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence rprimer sHN212 
<400> 55 

agcttctcga gagatctgaa ttcc 24 

<210> 56 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencerprimer 
pBAD (Forward) 



<400> 56 



ctatgccata gcatttttat cc 



22 



<210> 57 
<211> 30 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primer sHN166 
<400> 57 

gccatatggg gtttttttca tttgttcacg 

<210> 58 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN167 
<400> 58 

aactcgagtc agtatttgtc aggcagtcc 

<210> 59 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence rprimer sHN168 
<400> 59 

gcctcgaggg gtttttttca tttgttcacg 
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<210> 60 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN169 
<400> 60 

gaggtacctc agtatttgtc aggcagtcc 
<210> 61 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primer sHN170 
<400> 61 

cacatatgct ccgccagatc ctcgg 

<210> 62 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN171 
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<400> 62 

ttgaattctt agaagtctgg gccttctttc 

<210> 63 
<211> 28 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial Seauence :primer sHN172 
<400> 63 

ccctcgagat gctccgccag atcctcgg 

<210> 64 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primer sHN177 
<400> 64 

cccatatggc cgggcagtca gacaag 

<210> 65 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence :primer sHN178 
<400> 65 

gagaattctc aatcttctgc catgtagagg 
<210> 66 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN179 
<400> 66 

aactcgagat ggccgggcag tcagacaag 

<210> 67 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence iprimer sHN290 
<400> 67 

aacatatgaa caagagctct gaagatatcc 



<210> 68 
<211> 26 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence iprimer sHN262 
<400> 68 

atgaattcat ggcaaccatc Uactg 26 

<210> 69 
<211> 31 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial Sequence rprimer sHN261 
<400> 69 

ttctcgagaa caagagctct gaagatatcc g 31 

<210> 70 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN295 
<400> 70 

aacatatggc tgtccctgac aaaacggtc 29 
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<210> 71 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN266 
<400> 71 

ctaagctttt aatgtttgtg gaaagtgc 

<210> 72 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:primer sHN265 
<400> 72 

gtctcgaggt ccctgacaaa acggtcaaat g 

<210> 73 
<211> 26 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence: primer sHN288 
<400> 73 

ttccatggca cggaagagcc tctggg 26 

<210> 74 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primersHN268 
<400> 74 

ttgaattcca gacaatgagc tggaggg 27 

<210> 75 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN267 
<400> 75 

aactcgagcg gaagagcctc tgggactac 29 



<210> 76 
<211> 31 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN243 
<400> 76 

ctccatgggg attatcagaa tccctctgcg c 

<210> 77 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primer sHN244 
<400> 77 

agctcgagag agtacgacag cattggcaaa gcc 
<210> 78 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN245 
<400> 78 

aaccatgggc accaccgatg cggagttcca cacc 

30/81 



WO 2004/016792 




CT/JP2003/010209 



<210> 79 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN246 
<400> 79 

aactcgagat ccaaattgat caatgacttt ctgtatccac 

<210> 80 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primer sHN247 
<400> 80 

aaccatggga attgttggag gatttaactg tgag 

<210> 81 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN248 
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<400> 81 

aactcgagag tcattttcag ccatagtttc tcttatcc 38 

<210> 82 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN275 
<400> 82 

aacatatgct gaggctctgc tccttcaatg tgagg 35 

<210> 83 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primer sHN307 
<400> 83 

ttctcgagcg tgatacctag gagcg 25 



<210> 84 
<211> 28 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN277 
<400> 84 

ggccatgggg acaccagaaa tctcatgc 

<210> 85 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN278 
<400> 85 

aagaattcac cgagtttact tacagaaccc 

<210> 86 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primer sHN279R 
<400> 86 

aaccatgggc aaaggagatc ctaagaag 
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<210> 87 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primer sHN280 
<400> 87 

ttgaattcct gcgctagaac caacttattc ate 33 

<210> 88 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primer sHN314 
<400> 88 

aactcgaggg caaaggagat cctaagaag 29 

<210> 89 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:primer sHN283 
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<400> 89 

gaccatggct cctgagcaat gggaag 
<210> 90 
<211> 31 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial Seauence :primer sHN284 
<400> 90 

ataagctttt aagggtcctc atccacgtga a 

<210> 91 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primer sHN164 
<400> 91 

aacatatgga cgggtccggg gagcag 

<210> 92 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence iprimer sHN194 
<400> 92 

aagaattctc agcccatctt cttccagatg 30 

<210> 93 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence rprimer sHN193 
<400> 93 

aactcgagat ggacgggtcc ggggagca 28 

<210> 94 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequenceiprimer sHN305 
<400> 94 

ctcatatggc tgtggatact acaagg 
<210> 95 
<211> 29 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequenceiprimer sHN306 
<400> 95 

atctcgagga tttcactggc ccagcatgc 29 

<210> 96 
<211> 30 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial Sequence: primer sHN296 



<210> 97 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:primer sHN330 



<400> 96 

aactcgagcg tcggtatcct ttttgcgctg 



30 



<400> 97 
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acccatgggc gacggtgctg gaaattg 

<210> 98 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primer sHN259 
<400> 98 

aactcgagat gaagcttgta aatggcagaa ag 

<210> 99 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:primer sHN260 
<400> 99 

aagaattcct ctactgtgta tcggtcat 

<210> 100 
<211> 30 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence :primer sHN269 
<400> 100 

aactcgagct gcaaggcttg gagagtgatg 

<210> 101 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN270 
<400> 101 

gaggtacctt tcagtttagc ttgtcgaaat ac 

<210> 102 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN263 
<400> 102 

gcctcgagct tcctgagaag accatacgat g 



<210> 103 
<2U> 30 
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<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial Sequence rprimer sHN264 
<400> 103 

ctgaattctg tttaatattt atgaaatgtg 

<210> 104 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:primer sHN343 
<400> 104 

aaactagttc agtgatggtg atggtgatgc tcgagagatc t 

<210> 105 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primer T7 Universal 



<400> 105 
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taatacgact cactataggg 



<210> 106 
<211> 8166 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Seauence -.vector pTip-NHl 



<400> 106 



gagctcgacc 


gcgcgggtcc 


cggacgggga 


agagcgggga 


gctttgccag 


agagcgacga 


60 


cttccccttg 


cgttggtgat 


tgccggtcag 


ggcagccatc 


cgccatcgtc 


gcgtagggtg 


120 


tcacacccca 


ggaatcgcgt 


cactgaacac 


agcagccggt 


aggacgacca 


tgactgagtt 


180 


ggacaccatc 


gcaaatccgt 


ccgatcccgc 


ggtgcagcgg 


atcatcgatg 


tcaccaagcc 


240 


gtcacgatcc 


aacataaaga 


caacgttgat 


cgaggacgtc 


gagcccctca 


tgcacagcat 


300 


cgcggccggg 


gtggagttca 


tcgaggtcta 


cggcagcgac 


agcagtcctt 


ttccatctga 


360 


gttgctggat 


ctgtgcgggc 


ggcagaacat 


accggtccgc 


ctcatcgact 


cctcgatcgt 


420 


caaccagttg 


ttcaaggggg 


agcggaaggc 


caagacattc 


ggcatcgccc 


gcgtccctcg 


480 


cccggccagg 


ttcggcgata 


tcgcgagccg 


gcgtggggac 


gtcgtcgttc 


tcgacggggt 


540 


gaagatcgtc 


gggaacatcg 


gcgcgatagt 


acgcacgtcg 


ctcgcgctcg 


gagcgtcggg 


600 


gatcatcctg 


gtggacagtg 


acatcaccag 


catcgcggac 


cggcgtctcc 


aaagggccag 


660 


ccgaggttac 


gtcttctccc 


ttcccgtcgt 


tctctccggt 


cgcgaggagg 


ccatcgcctt 


720 


cattcgggac 


agcggtatgc 


agctgatgac 


gctcaaggcg 


gatggcgaca 


tttccgtgaa 


780 


ggaactcggg 


gacaatccgg 


atcggctggc 


cttgctgttc 


ggcagcgaaa 


agggtgggcc 


840 


ttccgacctg 


ttcgaggagg 


cgtcttccgc 


ctcggtttcc 


atccccatga 


tgagccagac 


900 


cgagtctctc 


aacgtttccg 


tttccctcgg 


aatcgcgctg 


cacgagagga 


tcgacaggaa 


960 


tctcgcggcc 


aaccgataag 


cgcctctgtt 


cctcggacgc 


tcggttcctc 


gacctcgatt 


1020 
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cgtcagtgat gatcacctca cacggcagcg atcaccactg acatatcgag gtcaacggtc 1080 

gtggtccggg cgggcactcc tcgaaggcgc ggccgacgcc cttgaacgac tcgatgactc 1140 

tagagtaacg ggctactccg tttaacggac cccgttctca cgctttaggc ttgaccccgg 1200 

agcctgcatg gggcattccg ccgtgaaccc ggtggaatgc ccccggcacc cgggctttcc 1260 

agcaaagatc acctggcgcc gatgagtaag gcgtacagaa ccactccaca ggaggaccgt 1320 

cgagatgaaa tctaacaatg cgctcatcgt catcctcggc accgtcaccc tggatgctgt 1380 

aggcataggc ttggttatgc cggtactgcc gggcctcttg cgggatatcg tccattccga 1440 

cagcatcgcc agtcactatg gcgtgctgct agcgctatat gcgttgatgc aatttctatg 1500 

cgcacccgtt ctcggagcac tgtccgaccg ctttggccgc cgcccagtcc tgctcgcttc 1560 

gctacttgga gccactatcg actacgcgat catggcgacc acacccgtcc tgtggattct 1620 

ctacgccgga cgcatcgtgg ccggcatcac cggcgccaca ggtgcggttg ctggcgccta 1680 

tatcgccgac atcaccgatg gggaagatcg ggctcgccac ttcgggctca tgagcgcttg 1740 

tttcggcgtg ggtatggtgg caggccccgt ggccggggga ctgttgggcg ccatctcctt 1800 

gcatgcacca ttccttgcgg cggcggtgct caacggcctc aacctactac tgggctgctt 1860 

cctaatgcag gagtcgcata agggagagcg tcgtccgatg cccttgagag ccttcaaccc 1920 

agtcagctcc ttccggtggg cgcggggcat gactatcgtc gccgcactta tgactgtctt 1980 

ctttatcatg caactcgtag gacaggtgcc ggcagcgctc tgggtcattt tcggcgagga 2040 

ccgctttcgc tggagcgcga cgatgatcgg cctgtcgctt gcggtattcg gaatcttgca 2100 

cgccctcgct caagccttcg tcactggtcc cgccaccaaa cgtttcggcg agaagcaggc 2160 

cattatcgcc ggcatggcgg ccgacgcgct gggctacgtc ttgctggcgt tcgcgacgcg 2220 

aggctggatg gccttcccca ttatgattct tctcgcttcc ggcggcatcg ggatgcccgc 2280 

gttgcaggcc atgctgtcca ggcaggtaga tgacgaccat cagggacagc ttcaaggatc 2340 

gctcgcggct cttaccagcc taacttcgat cattggaccg ctgatcgtca cggcgattta 2400 

tgccgcctcg gcgagcacat ggaacgggtt ggcatggatt gtaggcgccg ccctatacct 2460 

tgtctgcctc cccgcgttgc gtcgcggtgc atggagccgg gccacctcga cctgaatgga 2520 

agccggcggc acctcgctaa cggattcacc actccaagaa ttggagccaa tcaattcttg 2580 

cggagaactg tgaatgcgca aaccaaccct tggcagaaca tatccatcgc gtccgccatc 2640 

tccagcagcc gcacgcggcg catctcgggc agcgttgggt cctggccacg ggtgcgcatg 2700 

atcgtgctcc tgtcgttgag gactagaatt gatctcctcg accgccaatt gggcatctga 2760 
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gaatcatctg cgtttctcgc acgcaacgta cttgcaacgt tgcaactcct agtgttgtga 2820 

atcacacccc accggggggt gggattgcag tcaccgattt ggtgggtgcg cccaggaaga 2880 

tcacgtttac ataggagctt gcaatgagct actccgtggg acaggtggcc ggcttcgccg 2940 

gagtgacggt gcgcacgctg caccactacg acgacatcgg cctgctcgta ccgagcgagc 3000 

gcagccacgc gggccaccgg cgctacagcg acgccgacct cgaccggctg cagcagatcc 3060 

tgttctaccg ggagctgggc ttcccgctcg acgaggtcgc cgccctgctc gacgacccgg 3120 

ccgcggaccc gcgcgcgcac ctgcgccgcc agcacgagct gctgtccgcc cggatcggga 3180 

aactgcagaa gatggcggcg gccgtggagc aggcgatgga ggcacgcagc atgggaatca 3240 

acctcacccc ggaggagaag ttcgaggtct tcggcgactt cgaccccgac cagt.acgagg 3300 

aggaggtccg ggaacgctgg gggaacaccg acgcctaccg ccagtccaag gagaagaccg 3360 

cctcgtacac caaggaggac tggcagcgca tccaggacga ggccgacgag ctcacccggc 3420 

gcttcgtcgc cctgatggac gcgggtgagc ccgccgactc cgagggggcg atggacgccg 3480 

ccgaggacca ccggcagggc atcgcccgca accactacga ctgcgggtac gagatgcaca 3540 

cctgcctggg cgagatgtac gtgtccgacg aacgtttcac gcgaaacatc gacgccgcca 3600 

agccgggcct cgccgcctac atgcgcgacg cgatcctcgc caacgccgtc cggcacaccc 3660 

cctgagcggt ggtcgtggcc cgggtctccc gcccggtctc accccacggc tcactcccgg 3720 

gccacgacca ccgccgtccc gtacgcgcac acctcggtgc ccacgtccgc cgcctccgtc 3780 

acgtcgaaac ggaagatccc cgggtaccga gctcgtcagg tggcactttt cggggaaatg 3840 

tgcgcggaac ccctatttgt ttatttttct aaatacattc aaatatgtat ccgctcatga 3900 

gacaataacc ctgataaatg cttcaataat attgaaaaag gaagagtatg agtattcaac 3960 

atttccgtgt cgcccttatt cccttttttg cggcattttg ccttcctgtt tttgctcacc 4020 

cagaaacgct ggtgaaagta aaagatgctg aagatcagtt gggtgcacga gtgggttaca 4080 

tcgaactgga tctcaacagc ggtaagatcc ttgagagttt tcgccccgaa gaacgttttc 4140 

caatgatgag cacttttaaa gttctgctat gtggcgcggt attatcccgt attgacgccg 4200 

ggcaagagca actcggtcgc cgcatacact attctcagaa tgacttggtt gagtactcac 4260 

cagtcacaga aaagcatctt acggatggca tgacagtaag agaattatgc agtgctgcca 4320 

taaccatgag tgataacact gcggccaact tacttctgac aacgatcgga ggaccgaagg 4380 

agctaaccgc ttttttgcac aacatggggg atcatgtaac tcgccttgat cgttgggaac 4440 

cggagctgaa tgaagccata ccaaacgacg agcgtgacac cacgatgcct gtagcaatgg 4500 
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caacaacgtt gcgcaaacta ttaactggcg aactacttac tctagcttcc cggcaacaat 4560 

taatagactg gatggaggcg gataaagttg caggaccact tctgcgctcg gcccttccgg 4620 

ctggctggtt tattgctgat aaatctggag ccggtgagcg tgggtctcgc ggtatcattg 4680 

cagcactggg gccagatggt aagccctccc gtatcgtagt tatctacacg acggggagtc 4740 

aggcaactat ggatgaacga aatagacaga tcgctgagat aggtgcctca ctgattaagc 4800 

attggtaact gtcagaccaa gtttactcat atatacttta gattgattta aaacttcatt 4860 

tttaatttaa aaggatctag gtgaagatcc tttttgataa tctcatgacc aaaatccctt 4920 

aacgtgagtt ttcgttccac tgagcgtcag accccgtaga aaagatcaaa ggatcttctt 4980 

gagatccttt ttttctgcgc gtaatctgct gcttgcaaac aaaaaaacca ccgctaccag 5040 

cggtggtttg tttgccggat caagagctac caactctttt tccgaaggta actggcttca 5100 

gcagagcgca gataccaaat actgttcttc tagtgtagcc gtagttaggc caccacttca 5160 

agaactctgt agcaccgcct acatacctcg ctctgctaat cctgttacca gtggctgctg 5220 

ccagtggcga taagtcgtgt cttaccgggt tggactcaag acgatagtta ccggataagg 5280 

cgcagcggtc gggctgaacg gggggttcgt gcacacagcc cagcttggag cgaacgacct 5340 

acaccgaact gagataccta cagcgtgagc tatgagaaag cgccacgctt cccgaaggga 5400 

gaaaggcgga caggtatccg gtaagcggca gggtcggaac aggagagcgc acgagggagc 5460 

ttccaggggg aaacgcctgg tatctttata gtcctgtcgg gtttcgccac ctctgacttg 5520 

agcgtcgatt tttgtgatgc tcgtcagggg ggcggagcct atggaaaaac gccagcaacg 5580 

cggccttttt acggttcctg gccttttgct ggccttttgc tcacatgttc tttcctgcgt 5640 

tatcccctga ttctgtggat aaccgtatta ccgcctttga gtgagctgat accgctcgcc 5700 

gcagccgaac gaccgagcgc agcgagtcag tgagcgagga agcggaagag cgcccaatac 5760 

gcaaaccgcc tctccccgcg cgttggccga ttcattaatg cagctggcac gactagagtc 5820 

ccgctgaggc ggcgtagcag gtcagccgcc ccagcggtgg tcaccaaccg gggtggaacg 5880 

gcgccggtat cgggtgtgtc cgtggcgctc attccaacct ccgtgtgttt gtgcaggttt 5940 

cgcgtgttgc agtccctcgc accggcaccc gcagcgaggg gctcacgggt gccggtgggt 6000 

cgactagttc atcctcgaga tctaagcttg gatccgcggc cgctacgtag aattcccata 6060 

tggtgatggt gatggtggcc catggccgct cccttctctg acgccgtcca cgctgcctcc 6120 

tcacgtgacg tgaggtgcaa gcccggacgt tccgcgtgcc acgccgtgag ccgccgcgtg 6180 

ccgtcggctc cctcagcccg ggcggccgtg ggagcccgcc tcgatatgta cacccgagaa 6240 
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gctcccagcg tcctcctggg ccgcgatact cgaccaccac gcacgcacac cgcactaacg 6300 

attcggccgg cgctcgattc ggccggcgct cgattcggcc ggcgctcgat tcggccggcg 6360 

ctcgattcgg ccggcgctcg attcggccga gcagaagagt gaacaaccac cgaccacgct 6420 

tccgctctgc gcgccgtacc cgacctacct cccgcagctc gaagcagctc ccgggagtac 6480 

cgccgtactc acccgcctgt gctcaccatc caccgacgca aagcccaacc cgagcacacc 6540 

tcttgcacca aggtgccgac cgtggctttc cgctcgcagg gttccagaag aaatcgaacg 6600 

atccagcgcg gcaaggttca aaaagcaggg gttggtgggg aggaggtttt ggggggtgtc 6660 

gccgggatac ctgatatggc tttgttttgc gtagtcgaat aattttccat atagcctcgg 6720 

cgcgtcggac tcgaatagtt gatgtgggcg ggcacagttg ccccatgaaa tccgcaacgg 6780 

ggggcgtgct gagcgatcgg caatgggcgg atgcggtgtt gcttccgcac cggccgttcg 6840 

cgacgaacaa cctccaacga ggtcagtacc ggatgagccg cgacgacgca ttggcaatgc 6900 

ggtacgtcga gcattcaccg cacgcgttgc tcggatctat cgtcatcgac tgcgatcacg 6960 

ttgacgccgc gatgcgcgca ttcgagcaac catccgacca tccggcgccg aactgggtcg 7020 

cacaatcgcc gtccggccgc gcacacatcg gatggtggct cggccccaac cacgtgtgcc 7080 

gcaccgacag cgcccgactg acgccactgc gctacgccca ccgcatcgaa accggcctca 7140 

agatcagcgt cggcggcgat ttcgcgtatg gcgggcaact gaccaaaaac ccgattcacc 7200 

ccgattggga gacgatctac ggcccggcca ccccgtacac attgcggcag ctggccacca 7260 

tccacacacc ccggcagatg ccgcgtcggc ccgatcgggc cgtgggcctg ggccgcaacg 7320 

tcaccatgtt cgacgccacc cggcgatggg catacccgca gtggtggcaa caccgaaacg 7380 

gaaccggccg cgactgggac catctcgtcc tgcagcactg ccacgccgtc aacaccgagt 7440 

tcacgacacc actgccgttc accgaagtac gcgccaccgc gcaatccatc tccaaatgga 7500 

tctggcgcaa tttcaccgaa gaacagtacc gagcccgaca agcgcatctc ggtcaaaaag 7560 

gcggcaaggc aacgacactc gccaaacaag aagccgtccg aaacaatgca agaaagtacg 7620 

acgaacatac gatgcgagag gcgattatct gatgggcgga gccaaaaatc cggtgcgccg 7680 

aaagatgacg gcagcagcag cagccgaaaa attcggtgcc tccactcgca caatccaacg 7740 

cttgtttgct gagccgcgtg acgattacct cggccgtgcg aaagctcgcc gtgacaaagc 7800 

tgtcgagctg cggaagcagg ggttgaagta ccgggaaatc gccgaagcga tggaactctc 7860 

gaccgggatc gtcggccgat tactgcacga cgcccgcagg cacggcgaga tttcagcgga 7920 

ggatctgtcg gcgtaaccaa gtcagcgggt tgtcgggttc cggccggcgc tcggcactcg 7980 
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gaccggccgg cggatggtgt tctgcctctg 

catcgaccgg cttcgactga agtatgagca 

cacgctcgac cgctacctgt tcagctgccg 
gttcaa 



gcgcagcgtc agctaccgcc gaaggcctgt 8040 
acgtcacagc ctgtgattgg atgatccgct 8100 
cccgctgggc atgagcaacg gccaactctc 8160 

8166 



<210> 107 
<211> 8169 
<212> DNA 

<213> Artificial Seauence 



<220> 

<223> Description of Artificial Sequence: vector pTip-NH2 
<400> 107 



gagctcgacc 


gcgcgggtcc 


cggacgggga 


agagcgggga 


gctttgccag 


agagcgacga 


60 


cttccccttg 


cgttggtgat 


tgccggtcag 


ggcagccatc 


cgccatcgtc 


gcgtagggtg 


120 


tcacacccca 


ggaatcgcgt 


cactgaacac 


agcagccggt 


aggacgacca 


tgactgagtt 


180 


ggacaccatc 


gcaaatccgt 


ccgatcccgc 


ggtgcagcgg 


atcatcgatg 


tcaccaagcc 


240 


gtcacgatcc 


aacataaaga 


caacgttgat 


cgaggacgtc 


gagcccctca 


tgcacagcat 


300 


cgcggccggg 


gtggagttca 


tcgaggtcta 


cggcagcgac 


agcagtcctt 


ttccatctga 


360 


gttgctggat 


ctgtgcgggc 


ggcagaacat 


accggtccgc 


ctcatcgact 


cctcgatcgt 


420 


caaccagttg 


ttcaaggggg 


agcggaaggc 


caagacattc 


ggcatcgccc 


gcgtccctcg 


480 


cccggccagg 


ttcggcgata 


tcgcgagccg 


gcgtggggac 


gtcgtcgttc 


tcgacggggt 


540 


gaagatcgtc 


gggaacatcg 


gcgcgatagt 


acgcacgtcg 


ctcgcgctcg 


gagcgtcggg 


600 


gatcatcctg 


gtggacagtg 


acatcaccag 


catcgcggac 


cggcgtctcc 


aaagggccag 


660 


ccgaggttac 


gtcttctccc 


ttcccgtcgt 


tctctccggt 


cgcgaggagg 


ccatcgcctt 


720 


cattcgggac 


agcggtatgc 


agctgatgac 


gctcaaggcg 


gatggcgaca 


tttccgtgaa 


780 


ggaactcggg 


gacaatccgg 


atcggctggc 


cttgctgttc 


ggcagcgaaa 


agggtgggcc 


840 


ttccgacctg 


ttcgaggagg 


cgtcttccgc 


ctcggtttcc 


atccccatga 


tgagccagac 


900 


cgagtctctc 


aacgtttccg 


tttccctcgg 


aatcgcgctg 


cacgagagga 


tcgacaggaa 


960 
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tctcgcggcc aaccgataag cgcctctgtt cctcggacgc tcggttcctc gacctcgatt 1020 

cgtcagtgat gatcacctca cacggcagcg atcaccactg acatatcgag gtcaacggtc 1080 

gtggtccggg cgggcactcc tcgaaggcgc ggccgacgcc cttgaacgac tcgatgactc 1140 

tagagtaacg ggctactccg tttaacggac cccgttctca cgctttaggc ttgaccccgg 1200 

agcctgcatg gggcattccg ccgtgaaccc ggtggaatgc ccccggcacc cgggctttcc 1260 

agcaaagatc acctggcgcc gatgagtaag gcgtacagaa ccactccaca ggaggaccgt 1320 

cgagatgaaa tctaacaatg cgctcatcgt catcctcggc accgtcaccc tggatgctgt 1380 

aggcataggc ttggttatgc cggtactgcc gggcctcttg cgggatatcg tccattccga 1440 

cagcatcgcc agtcactatg gcgtgctgct agcgctatat gcgttgatgc aatttctatg 1500 

cgcacccgtt ctcggagcac tgtccgaccg ctttggccgc cgcccagtcc tgctcgcttc 1560 

gctacttgga gccactatcg actacgcgat catggcgacc acacccgtcc tgtggattct 1620 

ctacgccgga cgcatcgtgg ccggcatcac cggcgccaca ggtgcggttg ctggcgccta 1680 

tatcgccgac atcaccgatg gggaagatcg ggctcgccac ttcgggctca tgagcgcttg 1740 

tttcggcgtg ggtatggtgg caggccccgt ggccggggga ctgttgggcg ccatctcctt 1800 

gcatgcacca ttccttgcgg cggcggtgct caacggcctc aacctactac tgggctgctt 1860 

cctaatgcag gagtcgcata agggagagcg tcgtccgatg cccttgagag ccttcaaccc 1920 

agtcagctcc ttccggtggg cgcggggcat gactatcgtc gccgcactta tgactgtctt 1980 

ctttatcatg caactcgtag gacaggtgcc ggcagcgctc tgggtcattt tcggcgagga 2040 

ccgctttcgc tggagcgcga cgatgatcgg cctgtcgctt gcggtattcg gaatcttgca 2100 

cgccctcgct caagccttcg tcactggtcc cgccaccaaa cgtttcggcg agaagcaggc 2160 

cattatcgcc ggcatggcgg ccgacgcgct gggctacgtc ttgctggcgt tcgcgacgcg 2220 

aggctggatg gccttcccca ttatgattct tctcgcttcc ggcggcatcg ggatgcccgc 2280 

gttgcaggcc atgctgtcca ggcaggtaga tgacgaccat cagggacagc ttcaaggatc 2340 

gctcgcggct cttaccagcc taacttcgat cattggaccg ctgatcgtca cggcgattta 2400 

tgccgcctcg gcgagcacat ggaacgggtt ggcatggatt gtaggcgccg ccctatacct 2460 

tgtctgcctc cccgcgttgc gtcgcggtgc atggagccgg gccacctcga cctgaatgga 2520 

agccggcggc acctcgctaa cggattcacc actccaagaa ttggagccaa tcaattcttg 2580 

cggagaactg tgaatgcgca aaccaaccct tggcagaaca tatccatcgc gtccgccatc 2640 

tccagcagcc gcacgcggcg catctcgggc agcgttgggt cctggccacg ggtgcgcatg 2700 
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atcgtgctcc tgtcgttgag gactagaatt gatctcctcg accgccaatt gggcatctga 2760 

gaatcatctg cgtttctcgc acgcaacgta cttgcaacgt tgcaactcct agtgttgtga 2820 

atcacacccc accggggggt gggattgcag tcaccgattt ggtgggtgcg cccaggaaga 2880 

tcacgtttac ataggagctt gcaatgagct actccgtggg acaggtggcc ggcttcgccg 2940 

gagtgacggt gcgcacgctg caccactacg acgacatcgg cctgctcgta ccgagcgagc 3000 

gcagccacgc gggccaccgg cgctacagcg acgccgacct cgaccggctg cagcagatcc 3060 

tgttctaccg ggagctgggc ttcccgctcg acgaggtcgc cgccctgctc gacgacccgg 3120 

ccgcggaccc gcgcgcgcac ctgcgccgcc agcacgagct gctgtccgcc cggatcggga 3180 

aactgcagaa gatggcggcg gccgtggagc aggcgatgga ggcacgcagc atgggaatca 3240 

acctcacccc ggaggagaag ttcgaggtct tcggcgactt cgaccccgac cagtacgagg 3300 

aggaggtccg ggaacgctgg gggaacaccg acgcctaccg ccagtccaag gagaagaccg 3360 

cctcgtacac caaggaggac tggcagcgca tccaggacga ggccgacgag ctcacccggc 3420 

gcttcgtcgc cctgatggac gcgggtgagc ccgccgactc cgagggggcg atggacgccg 3480 

ccgaggacca ccggcagggc atcgcccgca accactacga ctgcgggtac gagatgcaca 3540 

cctgcctggg cgagatgtac gtgtccgacg aacgtttcac gcgaaacatc gacgccgcca 3600 

agccgggcct cgccgcctac atgcgcgacg cgatcctcgc caacgccgtc cggcacaccc 3660 

cctgagcggt ggtcgtggcc cgggtctccc gcccggtctc accccacggc tcactcccgg 3720 

gccacgacca ccgccgtccc gtacgcgcac acctcggtgc ccacgtccgc cgcctccgtc 3780 

acgtcgaaac ggaagatccc cgggtaccga gctcgtcagg tggcactttt cggggaaatg 3840 

tgcgcggaac ccctatttgt ttatttttct aaatacattc aaatatgtat ccgctcatga 3900 

gacaataacc ctgataaatg cttcaataat attgaaaaag gaagagtatg agtattcaac 3960 

atttccgtgt cgcccttatt cccttttttg cggcattttg ccttcctgtt tttgctcacc 4020 

cagaaacgct ggtgaaagta aaagatgctg aagatcagtt gggtgcacga gtgggttaca 4080 

tcgaactgga tctcaacagc ggtaagatcc ttgagagttt tcgccccgaa gaacgttttc 4140 

caatgatgag cacttttaaa gttctgctat gtggcgcggt attatcccgt attgacgccg 4200 

ggcaagagca actcggtcgc cgcatacact attctcagaa tgacttggtt gagtactcac 4260 

cagtcacaga aaagcatctt acggatggca tgacagtaag agaattatgc agtgctgcca 4320 

taaccatgag tgataacact gcggccaact tacttctgac aacgatcgga ggaccgaagg 4380 

agctaaccgc ttttttgcac aacatggggg atcatgtaac tcgccttgat cgttgggaac 4440 
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cggagctgaa tgaagccata ccaaacgacg agcgtgacac cacgatgcct gtagcaatgg 4500 

caacaacgtt gcgcaaacta ttaactggcg aactacttac tctagcttcc cggcaacaat 4560 

taatagactg gatggaggcg gataaagttg caggaccact tctgcgctcg gcccttccgg 4620 

ctggctggtt tattgctgat aaatctggag ccggtgagcg tgggtctcgc ggtatcattg 4680 

cagcactggg gccagatggt aagccctccc gtatcgtagt tatctacacg acggggagtc 4740 

aggcaactat ggatgaacga aatagacaga tcgctgagat aggtgcctca ctgattaagc 4800 

attggtaact gtcagaccaa gtttactcat atatacttta gattgattta aaacttcatt 4860 

tttaatttaa aaggatctag gtgaagatcc tttttgataa tctcatgacc aaaatccctt 4920 

aacgtgagtt ttcgttccac tgagcgtcag accccgtaga aaagatcaaa ggatcttctt 4980 

gagatccttt ttttctgcgc gtaatctgct gcttgcaaac aaaaaaacca ccgctaccag 5040 

cggtggtttg tttgccggat caagagctac caactctttt tccgaaggta actggcttca 5100 

gcagagcgca gataccaaat actgttcttc tagtgtagcc gtagttaggc caccacttca 5160 

agaactctgt agcaccgcct acatacctcg ctctgctaat cctgttacca gtggctgctg 5220 

ccagtggcga taagtcgtgt cttaccgggt tggactcaag acgatagtta ccggataagg 5280 

cgcagcggtc gggctgaacg gggggttcgt gcacacagcc cagcttggag cgaacgacct 5340 

acaccgaact gagataccta cagcgtgagc tatgagaaag cgccacgctt cccgaaggga 5400 

gaaaggcgga caggtatccg gtaagcggca gggtcggaac aggagagcgc acgagggagc 5460 

ttccaggggg aaacgcctgg tatctttata gtcctgtcgg gtttcgccac ctctgacttg 5520 

agcgtcgatt tttgtgatgc tcgtcagggg ggcggagcct atggaaaaac gccagcaacg 5580 

cggccttttt acggttcctg gccttttgct ggccttttgc tcacatgttc tttcctgcgt 5640 

tatcccctga ttctgtggat aaccgtatta ccgcctttga gtgagctgat accgctcgcc 5700 

gcagccgaac gaccgagcgc agcgagtcag tgagcgagga agcggaagag cgcccaatac 5760 

gcaaaccgcc tctccccgcg cgttggccga ttcattaatg cagctggcac gactagagtc 5820 

ccgctgaggc ggcgtagcag gtcagccgcc ccagcggtgg tcaccaaccg gggtggaacg 5880 

gcgccggtat cgggtgtgtc cgtggcgctc attccaacct ccgtgtgttt gtgcaggttt 5940 

cgcgtgttgc agtccctcgc accggcaccc gcagcgaggg gctcacgggt gccggtgggt 6000 

cgactagttc atcctcgaga tctaagcttg gatccgcggc cgctacgtag aattcccatg 6060 

gcgtgatggt gatggtgatg gcccatatgc gctcccttct ctgacgccgt ccacgctgcc 6120 

tcctcacgtg acgtgaggtg caagcccgga cgttccgcgt gccacgccgt gagccgccgc 6180 
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gtgccgtcgg ctccctcagc ccgggcggcc gtgggagccc gcctcgatat gtacacccga 6240 

gaagctccca gcgtcctcct gggccgcgat actcgaccac cacgcacgca caccgcacta 6300 

acgattcggc cggcgctcga ttcggccggc gctcgattcg gccggcgctc gattcggccg 6360 

gcgctcgatt cggccggcgc tcgattcggc cgagcagaag agtgaacaac caccgaccac 6420 

gcttccgctc tgcgcgccgt acccgaccta cctcccgcag ctcgaagcag ctcccgggag 6480 

taccgccgta ctcacccgcc tgtgctcacc atccaccgac gcaaagccca acccgagcac 6540 

acctcttgca ccaaggtgcc gaccgtggct ttccgctcgc agggttccag aagaaatcga 6600 

acgatccagc gcggcaaggt tcaaaaagca ggggttggtg gggaggaggt tttggggggt 6660 

gtcgccggga tacctgatat ggctttgttt tgcgtagtcg aataattttc catatagcct 6720 

cggcgcgtcg gactcgaata gttgatgtgg gcgggcacag ttgccccatg aaatccgcaa 6780 

cggggggcgt gctgagcgat cggcaatggg cggatgcggt gttgcttccg caccggccgt 6840 

tcgcgacgaa caacctccaa cgaggtcagt accggatgag ccgcgacgac gcattggcaa 6900 

tgcggtacgt cgagcattca ccgcacgcgt tgctcggatc tatcgtcatc gactgcgatc 6960 

acgttgacgc cgcgatgcgc gcattcgagc aaccatccga ccatccggcg ccgaactggg 7020 

tcgcacaatc gccgtccggc cgcgcacaca tcggatggtg gctcggcccc aaccacgtgt 7080 

gccgcaccga cagcgcccga ctgacgccac tgcgctacgc ccaccgcatc gaaaccggcc 7140 

tcaagatcag cgtcggcggc gatttcgcgt atggcgggca actgaccaaa aacccgattc 7200 

accccgattg ggagacgatc tacggcccgg ccaccccgta cacattgcgg cagctggcca 7260 

ccatccacac accccggcag atgccgcgtc ggcccgatcg ggccgtgggc ctgggccgca 7320 

acgtcaccat gttcgacgcc acccggcgat gggcataccc gcagtggtgg caacaccgaa 7380 

acggaaccgg ccgcgactgg gaccatctcg tcctgcagca ctgccacgcc gtcaacaccg 7440 

agttcacgac accactgccg ttcaccgaag tacgcgccac cgcgcaatcc atctccaaat 7500 

ggatctggcg caatttcacc gaagaacagt accgagcccg acaagcgcat ctcggtcaaa 7560 

aaggcggcaa ggcaacgaca ctcgccaaac aagaagccgt ccgaaacaat gcaagaaagt 7620 

acgacgaaca tacgatgcga gaggcgatta tctgatgggc ggagccaaaa atccggtgcg 7680 

ccgaaagatg acggcagcag cagcagccga aaaattcggt gcctccactc gcacaatcca 7740 

acgcttgttt gctgagccgc gtgacgatta cctcggccgt gcgaaagctc gccgtgacaa 7800 

agctgtcgag ctgcggaagc aggggttgaa gtaccgggaa atcgccgaag cgatggaact 7860 

ctcgaccggg atcgtcggcc gattactgca cgacgcccgc aggcacggcg agatttcagc 7920 
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ggaggatctg tcggcgtaac caagtcagcg ggttgtcggg ttccggccgg cgctcggcac 7980 

tcggaccggc cggcggatgg tgttctgcct ctggcgcagc gtcagctacc gccgaaggcc 8040 

tgtcatcgac cggcttcgac tgaagtatga gcaacgtcac agcctgtgat tggatgatcc 8100 

gctcacgctc gaccgctacc tgttcagctg ccgcccgctg ggcatgagca acggccaact 8160 



<210> 108 
<211> 8160 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial Seauence -.vector pTip-CHl 



<400> 108 














gagctcgacc 


gcgcgggtcc 


cggacgggga 


agagcgggga 


gctttgccag 


agagcgacga 


60 


cttccccttg 


cgttggtgat 


tgccggtcag 


ggcagccatc 


cgccatcgtc 


gcgtagggtg 


120 


tcacacccca 


ggaatcgcgt 


cactgaacac 


agcagccggt 


aggacgacca 


tgactgagtt 


180 


ggacaccatc 


gcaaatccgt 


ccgatcccgc 


ggtgcagcgg 


atcatcgatg 


tcaccaagcc 


240 


gtcacgatcc 


aacataaaga 


caacgttgat 


cgaggacgtc 


gagcccctca 


tgcacagcat 


300 


cgcggccggg 


gtggagttca 


tcgaggtcta 


cggcagcgac 


agcagtcctt 


ttccatctga 


360 


gttgctggat 


ctgtgcgggc 


ggcagaacat 


accggtccgc 


ctcatcgact 


cctcgatcgt 


420 


caaccagttg 


ttcaaggggg 


agcggaaggc 


caagacattc 


ggcatcgccc 


gcgtccctcg 


480 


cccggccagg 


ttcggcgata 


tcgcgagccg 


gcgtggggac 


gtcgtcgttc 


tcgacggggt 


540 


gaagatcgtc 


gggaacatcg 


gcgcgatagt 


acgcacgtcg 


ctcgcgctcg 


gagcgtcggg 


600 


gatcatcctg 


gtggacagtg 


acatcaccag 


catcgcggac 


cggcgtctcc 


aaagggccag 


660 


ccgaggttac 


gtcttctccc 


ttcccgtcgt 


tctctccggt 


cgcgaggagg 


ccatcgcctt 


720 


cattcgggac 


agcggtatgc 


agctgatgac 


gctcaaggcg 


gatggcgaca 


tttccgtgaa 


780 


ggaactcggg 


gacaatccgg 


atcggctggc 


cttgctgttc 


ggcagcgaaa 


agggtgggcc 


840 


ttccgacctg 


ttcgaggagg 


cgtcttccgc 


ctcggtttcc 


atccccatga 


tgagccagac 


900 



ctcgttcaa 



8169 
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cgagtctctc aacgtttccg tttccctcgg aatcgcgctg cacgagagga tcgacaggaa 960 

tctcgcggcc aaccgataag cgcctctgtt cctcggacgc tcggttcctc gacctcgatt 1020 

cgtcagtgat gatcacctca cacggcagcg atcaccactg acatatcgag gtcaacggtc 1080 

gtggtccggg cgggcactcc tcgaaggcgc ggccgacgcc cttgaacgac tcgatgactc 1140 

tagagtaacg ggctactccg tttaacggac cccgttctca cgctttaggc ttgaccccgg 1200 

agcctgcatg gggcattccg ccgtgaaccc ggtggaatgc ccccggcacc cgggctttcc 1260 

agcaaagatc acctggcgcc gatgagtaag gcgtacagaa ccactccaca ggaggaccgt 1320 

cgagatgaaa tctaacaatg cgctcatcgt catcctcggc accgtcaccc tggatgctgt 1380 

aggcataggc ttggttatgc cggtactgcc gggcctcttg cgggatatcg tccattccga 1440 

cagcatcgcc agtcactatg gcgtgctgct agcgctatat gcgttgatgc aatttctatg 1500 

cgcacccgtt ctcggagcac tgtccgaccg ctttggccgc cgcccagtcc tgctcgcttc 1560 

gctacttgga gccactatcg actacgcgat catggcgacc acacccgtcc tgtggattct 1620 

ctacgccgga cgcatcgtgg ccggcatcac cggcgccaca ggtgcggttg ctggcgccta 1680 

tatcgccgac atcaccgatg gggaagatcg ggctcgccac ttcgggctca tgagcgcttg 1740 

tttcggcgtg ggtatggtgg caggccccgt ggccggggga ctgttgggcg ccatctcctt 1800 

gcatgcacca ttccttgcgg cggcggtgct caacggcctc aacctactac tgggctgctt 1860 

cctaatgcag gagtcgcata agggagagcg tcgtccgatg cccttgagag ccttcaaccc 1920 

agtcagctcc ttccggtggg cgcggggcat gactatcgtc gccgcactta tgactgtctt 1980 

ctttatcatg caactcgtag gacaggtgcc ggcagcgctc tgggtcattt tcggcgagga 2040 

ccgctttcgc tggagcgcga cgatgatcgg cctgtcgctt gcggtattcg gaatcttgca 2100 

cgccctcgct caagccttcg tcactggtcc cgccaccaaa cgtttcggcg agaagcaggc 2160 

cattatcgcc ggcatggcgg ccgacgcgct gggctacgtc ttgctggcgt tcgcgacgcg 2220 

aggctggatg gccttcccca ttatgattct tctcgcttcc ggcggcatcg ggatgcccgc 2280 

gttgcaggcc atgctgtcca ggcaggtaga tgacgaccat cagggacagc ttcaaggatc 2340 

gctcgcggct cttaccagcc taacttcgat cattggaccg ctgatcgtca cggcgattta 2400 

tgccgcctcg gcgagcacat ggaacgggtt ggcatggatt gtaggcgccg ccctatacct 2460 

tgtctgcctc cccgcgttgc gtcgcggtgc atggagccgg gccacctcga cctgaatgga 2520 

agccggcggc acctcgctaa cggattcacc actccaagaa ttggagccaa tcaattcttg 2580 

cggagaactg tgaatgcgca aaccaaccct tggcagaaca tatccatcgc gtccgccatc 2640 
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tccagcagcc gcacgcggcg catctcgggc agcgttgggt cctggccacg ggtgcgcatg 2700 

atcgtgctcc tgtcgttgag gactagaatt gatctcctcg accgccaatt gggcatctga 2760 

gaatcatctg cgtttctcgc acgcaacgta cttgcaacgt tgcaactcct agtgttgtga 2820 

atcacacccc accggggggt gggattgcag tcaccgattt ggtgggtgcg cccaggaaga 2880 

tcacgtttac ataggagctt gcaatgagct actccgtggg acaggtggcc ggcttcgccg 2940 

gagtgacggt gcgcacgctg caccactacg acgacatcgg cctgctcgta ccgagcgagc 3000 

gcagccacgc gggccaccgg cgctacagcg acgccgacct cgaccggctg cagcagatcc 3060 

tgttctaccg ggagctgggc ttcccgctcg acgaggtcgc cgccctgctc gacgacccgg 3120 

ccgcggaccc gcgcgcgcac ctgcgccgcc agcacgagct gctgtccgcc cggatcggga 3180 

aactgcagaa gatggcggcg gccgtggagc aggcgatgga ggcacgcagc atgggaatca 3240 

acctcacccc ggaggagaag ttcgaggtct tcggcgactt cgaccccgac cagtacgagg 3300 

aggaggtccg ggaacgctgg gggaacaccg acgcctaccg ccagtccaag gagaagaccg 3360 

cctcgtacac caaggaggac tggcagcgca tccaggacga ggccgacgag ctcacccggc 3420 

gcttcgtcgc cctgatggac gcgggtgagc ccgccgactc cgagggggcg atggacgccg 3480 

ccgaggacca ccggcagggc atcgcccgca accactacga ctgcgggtac gagatgcaca 3540 

cctgcctggg cgagatgtac gtgtccgacg aacgtttcac gcgaaacatc gacgccgcca 3600 

agccgggcct cgccgcctac atgcgcgacg cgatcctcgc caacgccgtc cggcacaccc 3660 

cctgagcggt ggtcgtggcc cgggtctccc gcccggtctc accccacggc tcactcccgg 3720 

gccacgacca ccgccgtccc gtacgcgcac acctcggtgc ccacgtccgc cgcctccgtc 3780 

acgtcgaaac ggaagatccc cgggtaccga gctcgtcagg tggcactttt cggggaaatg 3840 

tgcgcggaac ccctatttgt ttatttttct aaatacattc aaatatgtat ccgctcatga 3900 

gacaataacc ctgataaatg cttcaataat attgaaaaag gaagagtatg agtattcaac 3960 

atttccgtgt cgcccttatt cccttttttg cggcattttg ccttcctgtt tttgctcacc 4020 

cagaaacgct ggtgaaagta aaagatgctg aagatcagtt gggtgcacga gtgggttaca 4080 

tcgaactgga tctcaacagc ggtaagatcc ttgagagttt tcgccccgaa gaacgttttc 4140 

caatgatgag cacttttaaa gttctgctat gtggcgcggt attatcccgt attgacgccg 4200 

ggcaagagca actcggtcgc cgcatacact attctcagaa tgacttggtt gagtactcac 4260 

cagtcacaga aaagcatctt acggatggca tgacagtaag agaattatgc agtgctgcca 4320 

taaccatgag tgataacact gcggccaact tacttctgac aacgatcgga ggaccgaagg 4380 
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agctaaccgc ttttttgcac aacatggggg atcatgtaac tcgccttgat cgttgggaac 4440 

cggagctgaa tgaagccata ccaaacgacg agcgtgacac cacgatgcct gtagcaatgg 4500 

caacaacgtt gcgcaaacta ttaactggcg aactacttac tctagcttcc cggcaacaat 4560 

taatagactg gatggaggcg gataaagttg caggaccact tctgcgctcg gcccttccgg 4620 

ctggctggtt tattgctgat aaatctggag ccggtgagcg tgggtctcgc ggtatcattg 4680 

cagcactggg gccagatggt aagccctccc gtatcgtagt tatctacacg acggggagtc 4740 

aggcaactat ggatgaacga aatagacaga tcgctgagat aggtgcctca ctgattaagc 4800 

attggtaact gtcagaccaa gtttactcat atatacttta gattgattta aaacttcatt 4860 

tttaatttaa aaggatctag gtgaagatcc tttttgataa tctcatgacc aaaatccctt 4920 

aacgtgagtt ttcgttccac tgagcgtcag accccgtaga aaagatcaaa ggatcttctt 4980 

gagatccttt ttttctgcgc gtaatctgct gcttgcaaac aaaaaaacca ccgctaccag 5040 

cggtggtttg tttgccggat caagagctac caactctttt tccgaaggta actggcttca 5100 

gcagagcgca gataccaaat actgttcttc tagtgtagcc gtagttaggc caccacttca 5160 

agaactctgt agcaccgcct acatacctcg ctctgctaat cctgttacca gtggctgctg 5220 

ccagtggcga taagtcgtgt cttaccgggt tggactcaag acgatagtta ccggataagg 5280 

cgcagcggtc gggctgaacg gggggttcgt gcacacagcc cagcttggag cgaacgacct 5340 

acaccgaact gagataccta cagcgtgagc tatgagaaag cgccacgctt cccgaaggga 5400 

gaaaggcgga caggtatccg gtaagcggca gggtcggaac aggagagcgc acgagggagc 5460 

ttccaggggg aaacgcctgg tatctttata gtcctgtcgg gtttcgccac ctctgacttg 5520 

agcgtcgatt tttgtgatgc tcgtcagggg ggcggagcct atggaaaaac gccagcaacg 5580 

cggccttttt acggttcctg gccttttgct ggccttttgc tcacatgttc tttcctgcgt 5640 

tatcccctga ttctgtggat aaccgtatta ccgcctttga gtgagctgat accgctcgcc 5700 

gcagccgaac gaccgagcgc agcgagtcag tgagcgagga agcggaagag cgcccaatac 5760 

gcaaaccgcc tctccccgcg cgttggccga ttcattaatg cagctggcac gactagagtc 5820 

ccgctgaggc ggcgtagcag gtcagccgcc ccagcggtgg tcaccaaccg gggtggaacg 5880 

gcgccggtat cgggtgtgtc cgtggcgctc attccaacct ccgtgtgttt gtgcaggttt 5940 

cgcgtgttgc agtccctcgc accggcaccc gcagcgaggg gctcacgggt gccggtgggt 6000 

cgactagttc agtgatggtg atggtgatgt cctcgagatc taagcttgga tccgcggccg 6060 

ctacgtagaa ttcccatggc cgctcccttc tctgacgccg tccacgctgc ctcctcacgt 6120 

54/81 



WO 2004/016792 



'CT/JP2003/010209 



gacgtgaggt gcaagcccgg acgttccgcg tgccacgccg tgagccgccg cgtgccgtcg 6180 

gctccctcag cccgggcggc cgtgggagcc cgcctcgata tgtacacccg agaagctccc 6240 

agcgtcctcc tgggccgcga tactcgacca ccacgcacgc acaccgcact aacgattcgg 6300 

ccggcgctcg attcggccgg cgctcgattc ggccggcgct cgattcggcc ggcgctcgat 6360 

tcggccggcg ctcgattcgg ccgagcagaa gagtgaacaa ccaccgacca cgcttccgct 6420 

ctgcgcgccg tacccgacct acctcccgca gctcgaagca gctcccggga gtaccgccgt 6480 

actcacccgc ctgtgctcac catccaccga cgcaaagccc aacccgagca cacctcttgc 6540 

accaaggtgc cgaccgtggc tttccgctcg cagggttcca gaagaaatcg aacgatccag 6600 

cgcggcaagg ttcaaaaagc aggggttggt ggggaggagg ttttgggggg tgtcgccggg 6660 

atacctgata tggctttgtt ttgcgtagtc gaataatttt ccatatagcc tcggcgcgtc 6720 

ggactcgaat agttgatgtg ggcgggcaca gttgccccat gaaatccgca acggggggcg 6780 

tgctgagcga tcggcaatgg gcggatgcgg tgttgcttcc gcaccggccg ttcgcgacga 6840 

acaacctcca acgaggtcag taccggatga gccgcgacga cgcattggca atgcggtacg 6900 

tcgagcattc accgcacgcg ttgctcggat ctatcgtcat cgactgcgat cacgttgacg 6960 

ccgcgatgcg cgcattcgag caaccatccg accatccggc gccgaactgg gtcgcacaat 7020 

cgccgtccgg ccgcgcacac atcggatggt ggctcggccc caaccacgtg tgccgcaccg 7080 

acagcgcccg actgacgcca ctgcgctacg cccaccgcat cgaaaccggc ctcaagatca 7140 

gcgtcggcgg cgatttcgcg tatggcgggc aactgaccaa aaacccgatt caccccgatt 7200 

gggagacgat ctacggcccg gccaccccgt acacattgcg gcagctggcc accatccaca 7260 

caccccggca gatgccgcgt cggcccgatc gggccgtggg cctgggccgc aacgtcacca 7320 

tgttcgacgc cacccggcga tgggcatacc cgcagtggtg gcaacaccga aacggaaccg 7380 

gccgcgactg ggaccatctc gtcctgcagc actgccacgc cgtcaacacc gagttcacga 7440 

caccactgcc gttcaccgaa gtacgcgcca ccgcgcaatc catctccaaa tggatctggc 7500 

gcaatttcac cgaagaacag taccgagccc gacaagcgca tctcggtcaa aaaggcggca 7560 

aggcaacgac actcgccaaa caagaagccg tccgaaacaa tgcaagaaag tacgacgaac 7620 

atacgatgcg agaggcgatt atctgatggg cggagccaaa aatccggtgc gccgaaagat 7680 

gacggcagca gcagcagccg aaaaattcgg tgcctccact cgcacaatcc aacgcttgtt 7740 

tgctgagccg cgtgacgatt acctcggccg tgcgaaagct cgccgtgaca aagctgtcga 7800 

gctgcggaag caggggttga agtaccggga aatcgccgaa gcgatggaac tctcgaccgg 7860 
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gatcgtcggc cgattactgc acgacgcccg caggcacggc gagatttcag cggaggatct 7920 

gtcggcgtaa ccaagtcagc gggttgtcgg gttccggccg gcgctcggca ctcggaccgg 7980 

ccggcggatg gtgttctgcc tctggcgcag cgtcagctac cgccgaaggc ctgtcatcga 8040 

ccggcttcga ctgaagtatg agcaacgtca cagcctgtga ttggatgatc cgctcacgct 8100 

cgaccgctac ctgttcagct gccgcccgct gggcatgagc aacggccaac tctcgttcaa 8160 

<210> 109 
<211> 8160 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence -.vector pTip-CH2 



<400> 109 














gagctcgacc 


gcgcgggtcc 


cggacgggga 


agagcgggga 


gctttgccag 


agagcgacga 


60 


cttccccttg 


cgttggtgat 


tgccggtcag 


ggcagccatc 


cgccatcgtc 


gcgtagggtg 


120 


tcacacccca 


ggaatcgcgt 


cactgaacac 


agcagccggt 


aggacgacca 


tgactgagtt 


180 


ggacaccatc 


gcaaatccgt 


ccgatcccgc 


ggtgcagcgg 


atcatcgatg 


tcaccaagcc 


240 


gtcacgatcc 


aacataaaga 


caacgttgat 


cgaggacgtc 


gagcccctca 


tgcacagcat 


300 


cgcggccggg 


gtggagttca 


tcgaggtcta 


cggcagcgac 


agcagtcctt 


ttccatctga 


360 


gttgctggat 


ctgtgcgggc 


ggcagaacat 


accggtccgc 


ctcatcgact 


cctcgatcgt 


420 


caaccagttg 


ttcaaggggg 


agcggaaggc 


caagacattc 


ggcatcgccc 


gcgtccctcg 


480 


cccggccagg 


ttcggcgata 


tcgcgagccg 


gcgtggggac 


gtcgtcgttc 


tcgacggggt 


540 


gaagatcgtc 


gggaacatcg 


gcgcgatagt 


acgcacgtcg 


ctcgcgctcg 


gagcgtcggg 


600 


gatcatcctg 


gtggacagtg 


acatcaccag 


catcgcggac 


cggcgtctcc 


aaagggccag 


660 


ccgaggttac 


gtcttctccc 


ttcccgtcgt 


tctctccggt 


cgcgaggagg 


ccatcgcctt 


720 


cattcgggac 


agcggtatgc 


agctgatgac 


gctcaaggcg 


gatggcgaca 


tttccgtgaa 


780 


ggaactcggg 


gacaatccgg 


atcggctggc 


cttgctgttc 


ggcagcgaaa 


agggtgggcc 


840 
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ttccgacctg ttcgaggagg cgtcttccgc ctcggtttcc atccccatga tgagccagac 900 

cgagtctctc aacgtttccg tttccctcgg aatcgcgctg cacgagagga tcgacaggaa 960 

tctcgcggcc aaccgataag cgcctctgtt cctcggacgc tcggttcctc gacctcgatt 1020 

cgtcagtgat gatcacctca cacggcagcg atcaccactg acatatcgag gtcaacggtc 1080 

gtggtccggg cgggcactcc tcgaaggcgc ggccgacgcc cttgaacgac tcgatgactc 1140 

tagagtaacg ggctactccg tttaacggac cccgttctca cgctttaggc ttgaccccgg 1200 

agcctgcatg gggcattccg ccgtgaaccc ggtggaatgc ccccggcacc cgggctttcc 1260 

agcaaagatc acctggcgcc gatgagtaag gcgtacagaa ccactccaca ggaggaccgt 1320 

cgagatgaaa tctaacaatg cgctcatcgt catcctcggc accgtcaccc tggatgctgt 1380 

aggcataggc ttggttatgc cggtactgcc gggcctcttg cgggatatcg tccattccga 1440 

cagcatcgcc agtcactatg gcgtgctgct agcgctatat gcgttgatgc aatttctatg 1500 

cgcacccgtt ctcggagcac tgtccgaccg ctttggccgc cgcccagtcc tgctcgcttc 1560 

gctacttgga gccactatcg actacgcgat catggcgacc acacccgtcc tgtggattct 1620 

ctacgccgga cgcatcgtgg ccggcatcac cggcgccaca ggtgcggttg ctggcgccta 1680 

tatcgccgac atcaccgatg gggaagatcg ggctcgccac ttcgggctca tgagcgcttg 1740 

tttcggcgtg ggtatggtgg caggccccgt ggccggggga ctgttgggcg ccatctcctt 1800 

gcatgcacca ttccttgcgg cggcggtgct caacggcctc aacctactac tgggctgctt 1860 

cctaatgcag gagtcgcata agggagagcg tcgtccgatg cccttgagag ccttcaaccc 1920 

agtcagctcc ttccggtggg cgcggggcat gactatcgtc gccgcactta tgactgtctt 1980 

ctttatcatg caactcgtag gacaggtgcc ggcagcgctc tgggtcattt tcggcgagga 2040 

ccgctttcgc tggagcgcga cgatgatcgg cctgtcgctt gcggtattcg gaatcttgca 2100 

cgccctcgct caagccttcg tcactggtcc cgccaccaaa cgtttcggcg agaagcaggc 2160 

cattatcgcc ggcatggcgg ccgacgcgct gggctacgtc ttgctggcgt tcgcgacgcg 2220 

aggctggatg gccttcccca ttatgattct tctcgcttcc ggcggcatcg ggatgcccgc 2280 

gttgcaggcc atgctgtcca ggcaggtaga tgacgaccat cagggacagc ttcaaggatc 2340 

gctcgcggct cttaccagcc taacttcgat cattggaccg ctgatcgtca cggcgattta 2400 

tgccgcctcg gcgagcacat ggaacgggtt ggcatggatt gtaggcgccg ccctatacct 2460 

tgtctgcctc cccgcgttgc gtcgcggtgc atggagccgg gccacctcga cctgaatgga 2520 

agccggcggc acctcgctaa cggattcacc actccaagaa ttggagccaa tcaattcttg 2580 
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cggagaactg tgaatgcgca aaccaaccct tggcagaaca tatccatcgc gtccgccatc 2640 

tccagcagcc gcacgcggcg catctcgggc agcgttgggt cctggccacg ggtgcgcatg 2700 

atcgtgctcc tgtcgttgag gactagaatt gatctcctcg accgccaatt gggcatctga 2760 

gaatcatctg cgtttctcgc acgcaacgta cttgcaacgt tgcaactcct agtgttgtga 2820 

atcacacccc accggggggt gggattgcag tcaccgattt ggtgggtgcg cccaggaaga 2880 

tcacgtttac ataggagctt gcaatgagct actccgtggg acaggtggcc ggcttcgccg 2940 

gagtgacggt gcgcacgctg caccactacg acgacatcgg cctgctcgta ccgagcgagc 3000 

gcagccacgc gggccaccgg cgctacagcg acgccgacct cgaccggctg cagcagatcc 3060 

tgttctaccg ggagctgggc ttcccgctcg acgaggtcgc cgccctgctc gacgacccgg 3120 

ccgcggaccc gcgcgcgcac ctgcgccgcc agcacgagct gctgtccgcc cggatcggga 3180 

aactgcagaa gatggcggcg gccgtggagc aggcgatgga ggcacgcagc atgggaatca 3240 

acctcacccc ggaggagaag ttcgaggtct tcggcgactt cgaccccgac cagtacgagg 3300 

aggaggtccg ggaacgctgg gggaacaccg acgcctaccg ccagtccaag gagaagaccg 3360 

cctcgtacac caaggaggac tggcagcgca tccaggacga ggccgacgag ctcacccggc 3420 

gcttcgtcgc cctgatggac gcgggtgagc ccgccgactc cgagggggcg atggacgccg 3480 

ccgaggacca ccggcagggc atcgcccgca accactacga ctgcgggtac gagatgcaca 3540 

cctgcctggg cgagatgtac gtgtccgacg aacgtttcac gcgaaacatc gacgccgcca 3600 

agccgggcct cgccgcctac atgcgcgacg cgatcctcgc caacgccgtc cggcacaccc 3660 

cctgagcggt ggtcgtggcc cgggtctccc gcccggtctc accccacggc tcactcccgg 3720 

gccacgacca ccgccgtccc gtacgcgcac acctcggtgc ccacgtccgc cgcctccgtc 3780 

acgtcgaaac ggaagatccc cgggtaccga gctcgtcagg tggcactttt cggggaaatg 3840 

tgcgcggaac ccctatttgt ttatttttct aaatacattc aaatatgtat ccgctcatga 3900 

gacaataacc ctgataaatg cttcaataat attgaaaaag gaagagtatg agtattcaac 3960 

atttccgtgt cgcccttatt cccttttttg cggcattttg ccttcctgtt tttgctcacc 4020 

cagaaacgct ggtgaaagta aaagatgctg aagatcagtt gggtgcacga gtgggttaca 4080 

tcgaactgga tctcaacagc ggtaagatcc ttgagagttt tcgccccgaa gaacgttttc 4140 

caatgatgag cacttttaaa gttctgctat gtggcgcggt attatcccgt attgacgccg 4200 

ggcaagagca actcggtcgc cgcatacact attctcagaa tgacttggtt gagtactcac 4260 

cagtcacaga aaagcatctt acggatggca tgacagtaag agaattatgc agtgctgcca 4320 
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taaccatgag tgataacact gcggccaact tacttctgac aacgatcgga ggaccgaagg 4380 

agctaaccgc ttttttgcac aacatggggg atcatgtaac tcgccttgat cgttgggaac 4440 

cggagctgaa tgaagccata ccaaacgacg agcgtgacac cacgatgcct gtagcaatgg 4500 

caacaacgtt gcgcaaacta ttaactggcg aactacttac tctagcttcc cggcaacaat 4560 

taatagactg gatggaggcg gataaagttg caggaccact tctgcgctcg gcccttccgg 4620 

ctggctggtt tattgctgat aaatctggag ccggtgagcg- tgggtctcgc ggtatcattg 4680 

cagcactggg gccagatggt aagccctccc gtatcgtagt tatctacacg acggggagtc 4740 

aggcaactat ggatgaacga aatagacaga tcgctgagat aggtgcctca ctgattaagc 4800 

attggtaact gtcagaccaa gtttactcat atatacttta gattgattta aaacttcatt 4860 

tttaatttaa aaggatctag gtgaagatcc tttttgataa tctcatgacc aaaatccctt 4920 

aacgtgagtt ttcgttccac tgagcgtcag accccgtaga aaagatcaaa ggatcttctt 4980 

gagatccttt ttttctgcgc gtaatctgct gcttgcaaac aaaaaaacca ccgctaccag 5040 

cggtggtttg tttgccggat caagagctac caactctttt tccgaaggta actggcttca 5100 

gcagagcgca gataccaaat actgttcttc tagtgtagcc gtagttaggc caccacttca 5160 

agaactctgt agcaccgcct acatacctcg ctctgctaat cctgttacca gtggctgctg 5220 

ccagtggcga taagtcgtgt cttaccgggt tggactcaag acgatagtta ccggataagg 5280 

cgcagcggtc gggctgaacg gggggttcgt gcacacagcc cagcttggag cgaacgacct 5340 

acaccgaact gagataccta cagcgtgagc tatgagaaag cgccacgctt cccgaaggga 5400 

gaaaggcgga caggtatccg gtaagcggca gggtcggaac aggagagcgc acgagggagc 5460 

ttccaggggg aaacgcctgg tatctttata gtcctgtcgg gtttcgccac ctctgacttg 5520 

agcgtcgatt tttgtgatgc tcgtcagggg ggcggagcct atggaaaaac gccagcaacg 5580 

cggccttttt acggttcctg gccttttgct ggccttttgc tcacatgttc tttcctgcgt 5640 

tatcccctga ttctgtggat aaccgtatta ccgcctttga gtgagctgat accgctcgcc 5700 

gcagccgaac gaccgagcgc agcgagtcag tgagcgagga agcggaagag cgcccaatac 5760 

gcaaaccgcc tctccccgcg cgttggccga ttcattaatg cagctggcac gactagagtc 5820 

ccgctgaggc ggcgtagcag gtcagccgcc ccagcggtgg tcaccaaccg gggtggaacg 5880 

gcgccggtat cgggtgtgtc cgtggcgctc attccaacct ccgtgtgttt gtgcaggttt 5940 

cgcgtgttgc agtccctcgc accggcaccc gcagcgaggg gctcacgggt gccggtgggt 6000 

cgactagttc agtgatggtg atggtgatgt cctcgagatc taagcttgga tccgcggccg 6060 
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ctacgtagaa ttcccatatg cgctcccttc tctgacgccg tccacgctgc ctcctcacgt 6120 

gacgtgaggt gcaagcccgg acgttccgcg tgccacgccg tgagccgccg cgtgccgtcg 6180 

gctccctcag cccgggcggc cgtgggagcc cgcctcgata tgtacacccg agaagctccc 6240 

agcgtcctcc tgggccgcga tactcgacca ccacgcacgc acaccgcact aacgattcgg 6300 

ccggcgctcg attcggccgg cgctcgattc ggccggcgct cgattcggcc ggcgctcgat 6360 

tcggccggcg ctcgattcgg ccgagcagaa gagtgaacaa ccaccgacca cgcttccgct 6420 

ctgcgcgccg tacccgacct acctcccgca gctcgaagca gctcccggga gtaccgccgt 6480 

actcacccgc ctgtgctcac catccaccga cgcaaagccc aacccgagca cacctcttgc 6540 

accaaggtgc cgaccgtggc tttccgctcg cagggttcca gaagaaatcg aacgatccag 6600 

cgcggcaagg ttcaaaaagc aggggttggt ggggaggagg ttttgggggg tgtcgccggg 6660 

atacctgata tggctttgtt ttgcgtagtc gaataatttt ccatatagcc tcggcgcgtc 6720 

ggactcgaat agttgatgtg ggcgggcaca gttgccccat gaaatccgca acggggggcg 6780 

tgctgagcga tcggcaatgg gcggatgcgg tgttgcttcc gcaccggccg ttcgcgacga 6840 

acaacctcca acgaggtcag taccggatga gccgcgacga cgcattggca atgcggtacg 6900 

tcgagcattc accgcacgcg ttgctcggat ctatcgtcat cgactgcgat cacgttgacg 6960 

ccgcgatgcg cgcattcgag caaccatccg accatccggc gccgaactgg gtcgcacaat 7020 

cgccgtccgg ccgcgcacac atcggatggt ggctcggccc caaccacgtg tgccgcaccg 7080 

acagcgcccg actgacgcca ctgcgctacg cccaccgcat cgaaaccggc ctcaagatca 7140 

gcgtcggcgg cgatttcgcg tatggcgggc aactgaccaa aaacccgatt caccccgatt 7200 

gggagacgat ctacggcccg gccaccccgt acacattgcg gcagctggcc accatccaca 7260 

caccccggca gatgccgcgt cggcccgatc gggccgtggg cctgggccgc aacgtcacca 7320 

tgttcgacgc cacccggcga tgggcatacc cgcagtggtg gcaacaccga aacggaaccg 7380 

gccgcgactg ggaccatctc gtcctgcagc actgccacgc cgtcaacacc gagttcacga 7440 

caccactgcc gttcaccgaa gtacgcgcca ccgcgcaatc catctccaaa tggatctggc 7500 

gcaatttcac cgaagaacag taccgagccc gacaagcgca tctcggtcaa aaaggcggca 7560 

aggcaacgac actcgccaaa caagaagccg tccgaaacaa tgcaagaaag tacgacgaac 7620 

atacgatgcg agaggcgatt atctgatggg cggagccaaa aatccggtgc gccgaaagat 7680 

gacggcagca gcagcagccg aaaaattcgg tgcctccact cgcacaatcc aacgcttgtt 7740 

tgctgagccg cgtgacgatt acctcggccg tgcgaaagct cgccgtgaca aagctgtcga 7800 
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gctgcggaag caggggttga agtaccggga aatcgccgaa gcgatggaac tctcgaccgg 7860 

gatcgtcggc cgattactgc acgacgcccg caggcacggc gagatttcag cggaggatct 7920 

gtcggcgtaa ccaagtcagc gggttgtcgg gttccggccg gcgctcggca ctcggaccgg 7980 

ccggcggatg gtgttctgcc tctggcgcag cgtcagctac cgccgaaggc ctgtcatcga 8040 

ccggcttcga ctgaagtatg agcaacgtca cagcctgtga ttggatgatc cgctcacgct 8100 

cgaccgctac ctgttcagct gccgcccgct gggcatgagc aacggccaac tctcgttcaa 8160 

<210> 110 
<211> 8189 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial Seauence:vector 
pTip-LNHl 

<400> 110 

gagctcgacc gcgcgggtcc cggacgggga agagcgggga gctttgccag agagcgacga 60 

cttccccttg cgttggtgat tgccggtcag ggcagccatc cgccatcgtc gcgtagggtg 120 

tcacacccca ggaatcgcgt cactgaacac agcagccggt aggacgacca tgactgagtt 180 

ggacaccatc gcaaatccgt ccgatcccgc ggtgcagcgg atcatcgatg tcaccaagcc 240 

gtcacgatcc aacataaaga caacgttgat cgaggacgtc gagcccctca tgcacagcat 300 

cgcggccggg gtggagttca tcgaggtcta cggcagcgac agcagtcctt ttccatctga 360 

gttgctggat ctgtgcgggc ggcagaacat accggtccgc ctcatcgact cctcgatcgt 420 

caaccagttg ttcaaggggg agcggaaggc caagacattc ggcatcgccc gcgtccctcg 480 

cccggccagg ttcggcgata tcgcgagccg gcgtggggac gtcgtcgttc tcgacggggt 540 

gaagatcgtc gggaacatcg gcgcgatagt acgcacgtcg ctcgcgctcg gagcgtcggg 600 

gatcatcctg gtggacagtg acatcaccag catcgcggac cggcgtctcc aaagggccag 660 

ccgaggttac gtcttctccc ttcccgtcgt tctctccggt cgcgaggagg ccatcgcctt 720 
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cattcgggac agcggtatgc agctgatgac gctcaaggcg gatggcgaca tttccgtgaa 780 

ggaactcggg gacaatccgg atcggctggc cttgctgttc ggcagcgaaa agggtgggcc 840 

ttccgacctg ttcgaggagg cgtcttccgc ctcggtttcc atccccatga tgagccagac 900 

cgagtctctc aacgtttccg tttccctcgg aatcgcgctg cacgagagga tcgacaggaa 960 

tctcgcggcc aaccgataag cgcctctgtt cctcggacgc tcggttcctc gacctcgatt 1020 

cgtcagtgat gatcacctca cacggcagcg atcaccactg acatatcgag gtcaacggtc 1080 

gtggtccggg cgggcactcc tcgaaggcgc ggccgacgcc cttgaacgac tcgatgactc 1140 

tagagtaacg ggctactccg tttaacggac cccgttctca cgctttaggc ttgaccccgg 1200 

agcctgcatg gggcattccg ccgtgaaccc ggtggaatgc ccccggcacc cgggctttcc 1260 

agcaaagatc acctggcgcc gatgagtaag gcgtacagaa ccactccaca ggaggaccgt 1320 

cgagatgaaa tctaacaatg cgctcatcgt catcctcggc accgtcaccc tggatgctgt 1380 

aggcataggc ttggttatgc cggtactgcc gggcctcttg cgggatatcg tccattccga 1440 

cagcatcgcc agtcactatg gcgtgctgct agcgctatat gcgttgatgc aatttctatg 1500 

cgcacccgtt ctcggagcac tgtccgaccg ctttggccgc cgcccagtcc tgctcgcttc 1560 

gctacttgga gccactatcg actacgcgat catggcgacc acacccgtcc tgtggattct 1620 

ctacgccgga cgcatcgtgg ccggcatcac cggcgccaca ggtgcggttg ctggcgccta 1680 

tatcgccgac atcaccgatg gggaagatcg ggctcgccac ttcgggctca tgagcgcttg 1740 

tttcggcgtg ggtatggtgg caggccccgt ggccggggga ctgttgggcg ccatctcctt 1800 

gcatgcacca ttccttgcgg cggcggtgct caacggcctc aacctactac tgggctgctt 1860 

cctaatgcag gagtcgcata agggagagcg tcgtccgatg cccttgagag ccttcaaccc 1920 

agtcagctcc ttccggtggg cgcggggcat gactatcgtc gccgcactta tgactgtctt 1980 

ctttatcatg caactcgtag gacaggtgcc ggcagcgctc tgggtcattt tcggcgagga 2040 

ccgctttcgc tggagcgcga cgatgatcgg cctgtcgctt gcggtattcg gaatcttgca 2100 

cgccctcgct caagccttcg tcactggtcc cgccaccaaa cgtttcggcg agaagcaggc 2160 

cattatcgcc ggcatggcgg ccgacgcgct gggctacgtc ttgctggcgt tcgcgacgcg 2220 

aggctggatg gccttcccca ttatgattct tctcgcttcc ggcggcatcg ggatgcccgc 2280 

gttgcaggcc atgctgtcca ggcaggtaga tgacgaccat cagggacagc ttcaaggatc 2340 

gctcgcggct cttaccagcc taacttcgat cattggaccg ctgatcgtca cggcgattta 2400 

tgccgcctcg gcgagcacat ggaacgggtt ggcatggatt gtaggcgccg ccctatacct 2460 
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tgtctgcctc cccgcgttgc gtcgcggtgc atggagccgg gccacctcga cctgaatgga 2520 

agccggcggc acctcgctaa cggattcacc actccaagaa ttggagccaa tcaattcttg 2580 

cggagaactg tgaatgcgca aaccaaccct tggcagaaca tatccatcgc gtccgccatc 2640 

tccagcagcc gcacgcggcg catctcgggc agcgttgggt cctggccacg ggtgcgcatg 2700 

atcgtgctcc tgtcgttgag gactagaatt gatctcctcg accgccaatt gggcatctga 2760 

gaatcatctg cgtttctcgc acgcaacgta cttgcaacgt tgcaactcct agtgttgtga 2820 

atcacacccc accggggggt gggattgcag tcaccgattt ggtgggtgcg cccaggaaga 2880 

tcacgtttac ataggagctt gcaatgagct actccgtggg acaggtggcc ggcttcgccg 2940 

gagtgacggt gcgcacgctg caccactacg acgacatcgg cctgctcgta ccgagcgagc 3000 

gcagccacgc gggccaccgg cgctacagcg acgccgacct cgaccggctg cagcagatcc 3060 

tgttctaccg ggagctgggc ttcccgctcg acgaggtcgc cgccctgctc gacgacccgg 3120 

ccgcggaccc gcgcgcgcac ctgcgccgcc agcacgagct gctgtccgcc cggatcggga 3180 

aactgcagaa gatggcggcg gccgtggagc aggcgatgga ggcacgcagc atgggaatca 3240 

acctcacccc ggaggagaag ttcgaggtct tcggcgactt cgaccccgac cagtacgagg 3300 

aggaggtccg ggaacgctgg gggaacaccg acgcctaccg ccagtccaag gagaagaccg 3360 

cctcgtacac caaggaggac tggcagcgca tccaggacga ggccgacgag ctcacccggc 3420 

gcttcgtcgc cctgatggac gcgggtgagc ccgccgactc cgagggggcg atggacgccg 3480 

ccgaggacca ccggcagggc atcgcccgca accactacga ctgcgggtac gagatgcaca 3540 

cctgcctggg cgagatgtac gtgtccgacg aacgtttcac gcgaaacatc gacgccgcca 3600 

agccgggcct cgccgcctac atgcgcgacg cgatcctcgc caacgccgtc cggcacaccc 3660 

cctgagcggt ggtcgtggcc cgggtctccc gcccggtctc accccacggc tcactcccgg 3720 

gccacgacca ccgccgtccc gtacgcgcac acctcggtgc ccacgtccgc cgcctccgtc 3780 

acgtcgaaac ggaagatccc cgggtaccga gctcgtcagg tggcactttt cggggaaatg 3840 

tgcgcggaac ccctatttgt ttatttttct aaatacattc aaatatgtat ccgctcat.ga 3900 

gacaataacc ctgataaatg cttcaataat attgaaaaag gaagagtatg agtattcaac 3960 

atttccgtgt cgcccttatt cccttttttg cggcattttg ccttcctgtt tttgctcacc 4020 

cagaaacgct ggtgaaagta aaagatgctg aagatcagtt gggtgcacga gtgggttaca 4080 

tcgaactgga tctcaacagc ggtaagatcc ttgagagttt tcgccccgaa gaacgttttc 4140 

caatgatgag cacttttaaa gttctgctat gtggcgcggt attatcccgt attgacgccg 4200 
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ggcaagagca actcggtcgc cgcatacact attctcagaa tgacttggtt gagtactcac 4260 

cagtcacaga aaagcatctt acggatggca tgacagtaag agaattatgc agtgctgcca 4320 

taaccatgag tgataacact gcggccaact tacttctgac aacgatcgga ggaccgaagg 4380 

agctaaccgc ttttttgcac aacatggggg atcatgtaac tcgccttgat cgttgggaac 4440 

cggagctgaa tgaagccata ccaaacgacg agcgtgacac cacgatgcct gtagcaatgg 4500 

caacaacgtt gcgcaaacta ttaactggcg aactacttac tctagcttcc cggcaacaat . 45.60 

taatagactg gatggaggcg gataaagttg caggaccact tctgcgctcg gcccttccgg 4620 

ctggctggtt tattgctgat aaatctggag ccggtgagcg tgggtctcgc ggtatcattg 4680 

cagcactggg gccagatggt aagccctccc gtatcgtagt tatctacacg acggggagtc 4740 

aggcaactat ggatgaacga aatagacaga tcgctgagat aggtgcctca ctgattaagc 4800 

attggtaact gtcagaccaa gtttactcat atatacttta gattgattta aaacttcatt 4860 

tttaatttaa aaggatctag gtgaagatcc tttttgataa tctcatgacc aaaatccctt 4920 

aacgtgagtt ttcgttccac tgagcgtcag accccgtaga aaagatcaaa ggatcttctt 4980 

gagatccttt ttttctgcgc gtaatctgct gcttgcaaac aaaaaaacca ccgctaccag 5040 

cggtggtttg tttgccggat caagagctac caactctttt tccgaaggta actggcttca 5100 

gcagagcgca gataccaaat actgttcttc tagtgtagcc gtagttaggc caccacttca 5160 

agaactctgt agcaccgcct acatacctcg ctctgctaat cctgttacca gtggctgctg 5220 

ccagtggcga taagtcgtgt cttaccgggt tggactcaag acgatagtta ccggataagg 5280 

cgcagcggtc gggctgaacg gggggttcgt gcacacagcc cagcttggag cgaacgacct 5340 

acaccgaact gagataccta cagcgtgagc tatgagaaag cgccacgctt cccgaaggga 5400 

gaaaggcgga caggtatccg gtaagcggca gggtcggaac aggagagcgc acgagggagc 5460 

ttccaggggg aaacgcctgg tatctttata gtcctgtcgg gtttcgccac ctctgacttg 5520 

agcgtcgatt tttgtgatgc tcgtcagggg ggcggagcct atggaaaaac gccagcaacg 5580 

cggccttttt acggttcctg gccttttgct ggccttttgc tcacatgttc tttcctgcgt 5640 

tatcccctga ttctgtggat aaccgtatta ccgcctttga gtgagctgat accgctcgcc 5700 

gcagccgaac gaccgagcgc agcgagtcag tgagcgagga agcggaagag cgcccaatac 5760 

gcaaaccgcc tctccccgcg cgttggccga ttcattaatg cagctggcac gactagagtc 5820 

ccgctgaggc ggcgtagcag gtcagccgcc ccagcggtgg tcaccaaccg gggtggaacg 5880 

gcgccggtat cgggtgtgtc cgtggcgctc attccaacct ccgtgtgttt gtgcaggttt 5940 
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cgcgtgttgc agtccctcgc accggcaccc gcagcgaggg gctcacgggt gccggtgggt 6000 

cgactagttc atcctcgaga tctaagcttg gatccgcggc cgctacgtag aattcccata 6060 

tggtgatggt gatggtggcc catggtatat ctccttctta aagttaaaca aaattatttc 6120 

tagacgccgt ccacgctgcc tcctcacgtg acgtgaggtg caagcccgga cgttccgcgt 6180 

gccacgccgt gagccgccgc gtgccgtcgg ctccctcagc ccgggcggcc gtgggagccc 6240 

gcctcgatat gtacacccga gaagctccca gcgtcctcct gggccgcgat actcgaccac 6300 

cacgcacgca caccgcacta acgattcggc cggcgctcga ttcggccggc gctcgattcg 6360 

gccggcgctc gattcggccg gcgctcgatt cggccggcgc tcgattcggc cgagcagaag 6420 

agtgaacaac caccgaccac gcttccgctc tgcgcgccgt acccgaccta cctcccgcag 6480 

ctcgaagcag ctcccgggag taccgccgta ctcacccgcc tgtgctcacc atccaccgac 6540 

gcaaagccca acccgagcac acctcttgca ccaaggtgcc gaccgtggct ttccgctcgc 6600 

agggttccag aagaaatcga acgatccagc gcggcaaggt tcaaaaagca ggggttggtg 6660 

gggaggaggt tttggggggt gtcgccggga tacctgatat ggctttgttt tgcgtagtcg 6720 

aataattttc catatagcct cggcgcgtcg gactcgaata gttgatgtgg gcgggcacag 6780 

ttgccccatg aaatccgcaa cggggggcgt gctgagcgat cggcaatggg cggatgcggt 6840 

gttgcttccg caccggccgt tcgcgacgaa caacctccaa cgaggtcagt accggatgag 6900 

ccgcgacgac gcattggcaa tgcggtacgt cgagcattca ccgcacgcgt tgctcggatc 6960 

tatcgtcatc gactgcgatc acgttgacgc cgcgatgcgc gcattcgagc aaccatccga 7020 

ccatccggcg ccgaactggg tcgcacaatc gccgtccggc cgcgcacaca tcggatggtg 7080 

gctcggcccc aaccacgtgt gccgcaccga cagcgcccga ctgacgccac tgcgctacgc 7140 

ccaccgcatc gaaaccggcc tcaagatcag cgtcggcggc gatttcgcgt atggcgggca 7200 

actgaccaaa aacccgattc accccgattg ggagacgatc tacggcccgg ccaccccgta 7260 

cacattgcgg cagctggcca ccatccacac accccggcag atgccgcgtc ggcccgatcg 7320 

ggccgtgggc ctgggccgca acgtcaccat gttcgacgcc acccggcgat gggcataccc 7380 

gcagtggtgg caacaccgaa acggaaccgg ccgcgactgg gaccatctcg tcctgcagca 7440 

ctgccacgcc gtcaacaccg agttcacgac accactgccg ttcaccgaag tacgcgccac 7500 

cgcgcaatcc atctccaaat ggatctggcg caatttcacc gaagaacagt accgagcccg 7560 

acaagcgcat ctcggtcaaa aaggcggcaa ggcaacgaca ctcgccaaac aagaagccgt 7620 

ccgaaacaat gcaagaaagt acgacgaaca tacgatgcga gaggcgatta tctgatgggc 7680 
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ggagccaaaa atccggtgcg ccgaaagatg 

gcctccactc gcacaatcca acgcttgttt 

gcgaaagctc gccgtgacaa agctgtcgag 

atcgccgaag cgatggaact ctcgaccggg 

aggcacggcg agatttcagc ggaggatctg 

ttccggccgg cgctcggcac tcggaccggc 

gtcagctacc gccgaaggcc tgtcatcgac 
agcctgtgat tggatgatcc gctcacgctc 

ggcatgagca acggccaact ctcgttcaa 
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acggcagcag cagcagccga aaaattcggt 7740 

gctgagccgc gtgacgatta cctcggccgt 7800 

ctgcggaagc aggggttgaa gtaccgggaa 7860 

atcgtcggcc gattactgca cgacgcccgc 7920 

tcggcgtaac caagtcagcg ggttgtcggg 7980 

cggcggatgg tgttctgcct ctggcgcagc 8040 

cggcttcgac tgaagtatga gcaacgtcac 8100 

gaccgctacc tgttcagctg ccgcccgctg 8160 

8189 



<210> 111 
<211> 8183 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequenceivector 
pTip-LNH2 



<400> 111 

gagctcgacc gcgcgggtcc cggacgggga agagcgggga gctttgccag agagcgacga 60 

cttccccttg cgttggtgat tgccggtcag ggcagccatc cgccatcgtc gcgtagggtg 120 

tcacacccca ggaatcgcgt cactgaacac agcagccggt aggacgacca tgactgagtt 180 

ggacaccatc gcaaatccgt ccgatcccgc ggtgcagcgg atcatcgatg tcaccaagcc 240 

gtcacgatcc aacataaaga caacgttgat cgaggacgtc gagcccctca tgcacagcat 300 

cgcggccggg gtggagttca tcgaggtcta cggcagcgac agcagtcctt ttccatctga 360 

gttgctggat ctgtgcgggc ggcagaacat accggtccgc ctcatcgact cctcgatcgt 420 

caaccagttg ttcaaggggg agcggaaggc caagacattc ggcatcgccc gcgtccctcg 480 

cccggccagg ttcggcgata tcgcgagccg gcgtggggac gtcgtcgttc tcgacggggt 540 
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gaagatcgtc gggaacatcg gcgcgatagt acgcacgtcg ctcgcgctcg gagcgtcggg 600 

gatcatcctg gtggacagtg acatcaccag catcgcggac cggcgtctcc aaagggccag 660 

ccgaggttac gtcttctccc ttcccgtcgt tctctccggt cgcgaggagg ccatcgcctt 720 

cattcgggac agcggtatgc agctgatgac gctcaaggcg gatggcgaca tttccgtgaa 780 

ggaactcggg gacaatccgg atcggctggc cttgctgttc ggcagcgaaa agggtgggcc 840 

ttccgacctg ttcgaggagg cgtcttccgc ctcggtttcc atccccatga tgagccagac 900 

cgagtctctc aacgtttccg tttccctcgg aatcgcgctg cacgagagga tcgacaggaa 960 

tctcgcggcc aaccgataag cgcctctgtt cctcggacgc tcggttcctc gacctcgatt 1020 

cgtcagtgat gatcacctca cacggcagcg atcaccactg acatatcgag gtcaacggtc 1080 

gtggtccggg cgggcactcc tcgaaggcgc ggccgacgcc cttgaacgac tcgatgactc 1140 

tagagtaacg ggctactccg tttaacggac cccgttctca cgctttaggc ttgaccccgg 1200 

agcctgcatg gggcattccg ccgtgaaccc ggtggaatgc ccccggcacc cgggctttcc 1260 

agcaaagatc acctggcgcc gatgagtaag gcgtacagaa ccactccaca ggaggaccgt 1320 

cgagatgaaa tctaacaatg cgctcatcgt catcctcggc accgtcaccc tggatgctgt 1380 

aggcataggc ttggttatgc cggtactgcc gggcctcttg cgggatatcg tccattccga 1440 

cagcatcgcc agtcactatg gcgtgctgct agcgctatat gcgttgatgc aatttctatg 1500 

cgcacccgtt ctcggagcac tgtccgaccg ctttggccgc cgcccagtcc tgctcgcttc 1560 

gctacttgga gccactatcg actacgcgat catggcgacc acacccgtcc tgtggattct 1620 

ctacgccgga cgcatcgtgg ccggcatcac cggcgccaca ggtgcggttg ctggcgccta 1680 

tatcgccgac atcaccgatg gggaagatcg ggctcgccac ttcgggctca tgagcgcttg 1740 

tttcggcgtg ggtatggtgg caggccccgt ggccggggga ctgttgggcg ccatctcctt 1800 

gcatgcacca ttccttgcgg cggcggtgct caacggcctc aacctactac tgggctgctt 1860 

cctaatgcag gagtcgcata agggagagcg tcgtccgatg cccttgagag ccttcaaccc 1920 

agtcagctcc ttccggtggg cgcggggcat gactatcgtc gccgcactta tgactgtctt 1980 

ctttatcatg caactcgtag gacaggtgcc ggcagcgctc tgggtcattt tcggcgagga 2040 

ccgctttcgc tggagcgcga cgatgatcgg cctgtcgctt gcggtattcg gaatcttgca 2100 

cgccctcgct caagccttcg tcactggtcc cgccaccaaa cgtttcggcg agaagcaggc 2160 

cattatcgcc ggcatggcgg ccgacgcgct gggctacgtc ttgctggcgt tcgcgacgcg 2220 

aggctggatg gccttcccca ttatgattct tctcgcttcc ggcggcatcg ggatgcccgc 2280 
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gttgcaggcc atgctgtcca ggcaggtaga tgacgaccat cagggacagc ttcaaggatc 2340 

gctcgcggct cttaccagcc taacttcgat cattggaccg ctgatcgtca cggcgattta 2400 

tgccgcctcg gcgagcacat ggaacgggtt ggcatggatt gtaggcgccg ccctatacct 2460 

tgtctgcctc cccgcgttgc gtcgcggtgc atggagccgg gccacctcga cctgaatgga 2520 

agccggcggc acctcgctaa cggattcacc actccaagaa ttggagccaa tcaattcttg 2580 

cggagaactg tgaatgcgca aaccaaccct tggcagaaca tatccatcgc gtccgccatc 2640 

tccagcagcc gcacgcggcg catctcgggc agcgttgggt cctggccacg ggtgcgcatg 2700 

atcgtgctcc tgtcgttgag gactagaatt gatctcctcg accgccaatt gggcatctga 2760 

gaatcatctg cgtttctcgc acgcaacgta cttgcaacgt tgcaactcct agtgttgtga 2820 

atcacacccc accggggggt gggattgcag tcaccgattt ggtgggtgcg cccaggaaga 2880 

tcacgtttac ataggagctt gcaatgagct actccgtggg acaggtggcc ggcttcgccg 2940 

gagtgacggt gcgcacgctg caccactacg acgacatcgg cctgctcgta ccgagcgagc 3000 

gcagccacgc gggccaccgg cgctacagcg acgccgacct cgaccggctg cagcagatcc 3060 

tgttctaccg ggagctgggc ttcccgctcg acgaggtcgc cgccctgctc gacgacccgg 3120 

ccgcggaccc gcgcgcgcac ctgcgccgcc agcacgagct gctgtccgcc cggatcggga 3180 

aactgcagaa gatggcggcg gccgtggagc aggcgatgga ggcacgcagc atgggaatca 3240 

acctcacccc ggaggagaag ttcgaggtct tcggcgactt cgaccccgac cagtacgagg 3300 

aggaggtccg ggaacgctgg gggaacaccg acgcctaccg ccagtccaag gagaagaccg 3360 

cctcgtacac caaggaggac tggcagcgca tccaggacga ggccgacgag ctcacccggc 3420 

gcttcgtcgc cctgatggac gcgggtgagc ccgccgactc cgagggggcg atggacgccg 3480 

ccgaggacca ccggcagggc atcgcccgca accactacga ctgcgggtac gagatgcaca 3540 

cctgcctggg cgagatgtac gtgtccgacg aacgtttcac gcgaaacatc gacgccgcca 3600 

agccgggcct cgccgcctac atgcgcgacg cgatcctcgc caacgccgtc cggcacaccc 3660 

cctgagcggt ggtcgtggcc cgggtctccc gcccggtctc accccacggc tcactcccgg 3720 

gccacgacca ccgccgtccc gtacgcgcac acctcggtgc ccacgtccgc cgcctccgtc 3780 

acgtcgaaac ggaagatccc cgggtaccga gctcgtcagg tggcactttt cggggaaatg 3840 

tgcgcggaac ccctatttgt ttatttttct aaatacattc aaatatgtat ccgctcatga 3900 

gacaataacc ctgataaatg cttcaataat attgaaaaag gaagagtatg agtattcaac 3960 

atttccgtgt cgcccttatt cccttttttg cggcattttg ccttcctgtt tttgctcacc 4020 
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cagaaacgct ggtgaaagta aaagatgctg aagatcagtt gggtgcacga gtgggttaca 4080 

tcgaactgga tctcaacagc ggtaagatcc ttgagagttt tcgccccgaa gaacgttttc 4140 

caatgatgag cacttttaaa gttctgctat gtggcgcggt attatcccgt attgacgccg 4200 

ggcaagagca actcggtcgc cgcatacact attctcagaa tgacttggtt gagtactcac 4260 

cagtcacaga aaagcatctt acggatggca tgacagtaag agaattatgc agtgctgcca 4320 

taaccatgag tgataacact gcggccaact tacttctgac aacgatcgga ggaccgaagg 4380 

agctaaccgc ttttttgcac aacatggggg atcatgtaac tcgccttgat cgttgggaac 4440 

cggagctgaa tgaagccata ccaaacgacg agcgtgacac cacgatgcct gtagcaatgg 4500 

caacaacgtt gcgcaaacta ttaactggcg aactacttac tctagcttcc cggcaacaat 4560 

taatagactg gatggaggcg gataaagttg caggaccact tctgcgctcg gcccttccgg 4620 

ctggctggtt tattgctgat aaatctggag ccggtgagcg tgggtctcgc ggtatcattg 4680 

cagcactggg gccagatggt aagccctccc gtatcgtagt tatctacacg acggggagtc 4740 

aggcaactat ggatgaacga aatagacaga tcgctgagat aggtgcctca ctgattaagc 4800 

attggtaact gtcagaccaa gtttactcat atatacttta gattgattta aaacttcatt 4860 

tttaatttaa aaggatctag gtgaagatcc tttttgataa tctcatgacc aaaatccctt 4920 

aacgtgagtt ttcgttccac tgagcgtcag accccgtaga aaagatcaaa ggatcttctt 4980 

gagatccttt ttttctgcgc gtaatctgct gcttgcaaac aaaaaaacca ccgctaccag 5040 

cggtggtttg tttgccggat caagagctac caactctttt tccgaaggta actggcttca 5100 

gcagagcgca gataccaaat actgttcttc tagtgtagcc gtagttaggc caccacttca 5160 

agaactctgt agcaccgcct acatacctcg ctctgctaat cctgttacca gtggctgctg 5220 

ccagtggcga taagtcgtgt cttaccgggt tggactcaag acgatagtta ccggataagg 5280 

cgcagcggtc gggctgaacg gggggttcgt gcacacagcc cagcttggag cgaacgacct 5340 

acaccgaact gagataccta cagcgtgagc tatgagaaag cgccacgctt cccgaaggga 5400 

gaaaggcgga caggtatccg gtaagcggca gggtcggaac aggagagcgc acgagggagc 5460 

ttccaggggg aaacgcctgg tatctttata gtcctgtcgg gtttcgccac ctctgacttg 5520 

agcgtcgatt tttgtgatgc tcgtcagggg ggcggagcct atggaaaaac gccagcaacg 5580 

cggccttttt acggttcctg gccttttgct ggccttttgc tcacatgttc tttcctgcgt 5640 

tatcccctga ttctgtggat aaccgtatta ccgcctttga gtgagctgat accgctcgcc 5700 

gcagccgaac gaccgagcgc agcgagtcag tgagcgagga agcggaagag cgcccaatac 5760 
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gcaaaccgcc tctccccgcg cgttggccga ttcattaatg cagctggcac gactagagtc 5820 

ccgctgaggc ggcgtagcag gtcagccgcc ccagcggtgg tcaccaaccg gggtggaacg 5880 

gcgccggtat cgggtgtgtc cgtggcgctc attccaacct ccgtgtgttt gtgcaggttt 5940 

cgcgtgttgc agtccctcgc accggcaccc gcagcgaggg gctcacgggt gccggtgggt 6000 

cgactagttc agtgatggtg atggtgatgt cctcgagatc taagcttgga tccgcggccg 6060 

ctacgtagaa ttcccatggt atatctcctt cttaaagtta aacaaaatta tttctagacg 6120 

ccgtccacgc tgcctcctca cgtgacgtga ggtgcaagcc cggacgttcc gcgtgccacg 6180 

ccgtgagccg ccgcgtgccg tcggctccct cagcccgggc ggccgtggga gcccgcctcg 6240 

atatgtacac ccgagaagct cccagcgtcc tcctgggccg cgatactcga ccaccacgca 6300 

cgcacaccgc actaacgatt cggccggcgc tcgattcggc cggcgctcga ttcggccggc 6360 

gctcgattcg gccggcgctc gattcggccg gcgctcgatt cggccgagca gaagagtgaa 6420 

caaccaccga ccacgcttcc gctctgcgcg ccgtacccga cctacctccc gcagctcgaa 6480 

gcagctcccg ggagtaccgc cgtactcacc cgcctgtgct caccatccac cgacgcaaag 6540 

cccaacccga gcacacctct tgcaccaagg tgccgaccgt ggctttccgc tcgcagggtt 6600 

ccagaagaaa tcgaacgatc cagcgcggca aggttcaaaa agcaggggtt ggtggggagg 6660 

aggttttggg gggtgtcgcc gggatacctg atatggcttt gttttgcgta gtcgaataat 6720 

tttccatata gcctcggcgc gtcggactcg aatagttgat gtgggcgggc acagttgccc 6780 

catgaaatcc gcaacggggg gcgtgctgag cgatcggcaa tgggcggatg cggtgttgct 6840 

tccgcaccgg ccgttcgcga cgaacaacct ccaacgaggt cagtaccgga tgagccgcga 6900 

cgacgcattg gcaatgcggt acgtcgagca ttcaccgcac gcgttgctcg gatctatcgt 6960 

catcgactgc gatcacgttg acgccgcgat gcgcgcattc gagcaaccat ccgaccatcc 7020 

ggcgccgaac tgggtcgcac aatcgccgtc cggccgcgca cacatcggat ggtggctcgg 7080 

ccccaaccac gtgtgccgca ccgacagcgc ccgactgacg ccactgcgct acgcccaccg 7140 

catcgaaacc ggcctcaaga tcagcgtcgg cggcgatttc gcgtatggcg ggcaactgac 7200 

caaaaacccg attcaccccg attgggagac gatctacggc ccggccaccc cgtacacatt 7260 

gcggcagctg gccaccatcc acacaccccg gcagatgccg cgtcggcccg atcgggccgt 7320 

gggcctgggc cgcaacgtca ccatgttcga cgccacccgg cgatgggcat acccgcagtg 7380 

gtggcaacac cgaaacggaa ccggccgcga ctgggaccat ctcgtcctgc agcactgcca 7440 

cgccgtcaac accgagttca cgacaccact gccgttcacc gaagtacgcg ccaccgcgca 7500 
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atccatctcc aaatggatct ggcgcaattt caccgaagaa cagtaccgag cccgacaagc 7560 

gcatctcggt caaaaaggcg gcaaggcaac gacactcgcc aaacaagaag ccgtccgaaa 7620 

caatgcaaga aagtacgacg aacatacgat gcgagaggcg attatctgat gggcggagcc 7680 

aaaaatccgg tgcgccgaaa gatgacggca gcagcagcag ccgaaaaatt cggtgcctcc 7740 

actcgcacaa tccaacgctt gtttgctgag ccgcgtgacg attacctcgg ccgtgcgaaa 7800 

gctcgccgtg acaaagctgt cgagctgcgg aagcaggggt tgaagtaccg ggaaatcgcc 7860 

gaagcgatgg aactctcgac cgggatcgtc ggccgattac tgcacgacgc ccgcaggcac 7920 

ggcgagattt cagcggagga tctgtcggcg taaccaagtc agcgggttgt cgggttccgg 7980 

ccggcgctcg gcactcggac cggccggcgg atggtgttct gcctctggcg cagcgtcagc 8040 

taccgccgaa ggcctgtcat cgaccggctt cgactgaagt atgagcaacg tcacagcctg 8100 

tgattggatg atccgctcac gctcgaccgc tacctgttca gctgccgccc gctgggcatg 8160 

agcaacggcc aactctcgtt caa 8183 

<210> 112 . 
<211> 8123 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: vector 
pTip-LCHl 

<400> 112 

gagctcgacc gcgcgggtcc cggacgggga agagcgggga gctttgccag agagcgacga 60 

cttccccttg cgttggtgat tgccggtcag ggcagccatc cgccatcgtc gcgtagggtg 120 

tcacacccca ggaatcgcgt cactgaacac agcagccggt aggacgacca tgactgagtt 180 

ggacaccatc gcaaatccgt ccgatcccgc ggtgcagcgg atcatcgatg tcaccaagcc .240 

gtcacgatcc aacataaaga caacgttgat cgaggacgtc gagcccctca tgcacagcat 300 

cgcggccggg gtggagttca tcgaggtcta cggcagcgac agcagtcctt ttccatctga 360 
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gttgctggat ctgtgcgggc ggcagaacat 
cccggccagg ttcggcgata tcgcgagccg 
gaagatcgtc gggaacatcg gcgcgatagt 
gatcatcctg gtggacagtg acatcaccag 
ccgaggttac gtcttctccc ttcccgtcgt 
cattcgggac agcggtatgc agctgatgac 
ggaactcggg gacaatccgg atcggctggc 
ttccgacctg ttcgaggagg cgtcttccgc 
cgagtctctc aacgtttccg tttccctcgg 
tctcgcggcc aaccgataag cgcctctgtt 
cgtcagtgat gatcacctca cacggcagcg 
gtggtccggg cgggcactcc tcgaaggcgc 
tagagtaacg ggctactccg tttaacggac 
agcctgcatg gggcattccg ccgtgaaccc 
agcaaagatc acctggcgcc gatgagtaag 
cgagatgaaa tctaacaatg cgctcatcgt 
aggcataggc ttggttatgc cggtactgcc 
cagcatcgcc agtcactatg gcgtgctgct 
cgcacccgtt ctcggagcac tgtccgaccg 
gctacttgga gccactatcg actacgcgat 
ctacgccgga cgcatcgtgg ccggcatcac 
tatcgccgac atcaccgatg gggaagatcg 
tttcggcgtg ggtatggtgg caggccccgt 
gcatgcacca ttccttgcgg cggcggtgct 
cctaatgcag gagtcgcata agggagagcg 
agtcagctcc ttccggtggg cgcggggcat 
ctttatcatg caactcgtag gacaggtgcc 
ccgctttcgc tggagcgcga cgatgatcgg 
cgccctcgct caagccttcg tcactggtcc 



accggtccgc ctcatcgact cctcgatcgt 420 
gcgtggggac gtcgtcgttc tcgacggggt 480 
acgcacgtcg ctcgcgctcg gagcgtcggg 540 
catcgcggac cggcgtctcc aaagggccag 600 
tctctccggt cgcgaggagg ccatcgcctt 660 
gctcaaggcg gatggcgaca tttccgtgaa 720 
cttgctgttc ggcagcgaaa agggtgggcc 780 
ctcggtttcc atccccatga tgagccagac 840 
aatcgcgctg cacgagagga tcgacaggaa 900 
cctcggacgc tcggttcctc gacctcgatt 960 
atcaccactg acatatcgag gtcaacggtc 1020 
ggccgacgcc cttgaacgac tcgatgactc 1080 
cccgttctca cgctttaggc ttgaccccgg 1140 
ggtggaatgc ccccggcacc cgggctttcc 1200 
gcgtacagaa ccactccaca ggaggaccgt 1260 
catcctcggc accgtcaccc tggatgctgt 1320 
gggcctcttg cgggatatcg tccattccga 1380 
agcgctatat gcgttgatgc aatttctatg 1440 
ctttggccgc cgcccagtcc tgctcgcttc 1500 
catggcgacc acacccgtcc tgtggattct 1560 
cggcgccaca ggtgcggttg ctggcgccta 1620 
ggctcgccac ttcgggctca tgagcgcttg 1680 
ggccggggga ctgttgggcg ccatctcctt 1740 
caacggcctc aacctactac tgggctgctt 1800 
tcgtccgatg cccttgagag ccttcaaccc 1860 
gactatcgtc gccgcactta tgactgtctt 1920 
ggcagcgctc tgggtcattt tcggcgagga 1980 
cctgtcgctt gcggtattcg gaatcttgca 2040 
cgccaccaaa cgtttcggcg agaagcaggc 2100 
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cattatcgcc ggcatggcgg ccgacgcgct gggctacgtc ttgctggcgt tcgcgacgcg 2160 

aggctggatg gccttcccca ttatgattct tctcgcttcc ggcggcatcg ggatgcccgc 2220 

gttgcaggcc atgctgtcca ggcaggtaga tgacgaccat cagggacagc ttcaaggatc 2280 

gctcgcggct cttaccagcc taacttcgat cattggaccg ctgatcgtca cggcgattta 2340 

tgccgcctcg gcgagcacat ggaacgggtt ggcatggatt gtaggcgccg ccctatacct 2400 

tgtctgcctc cccgcgttgc gtcgcggtgc atggagccgg gccacctcga cctgaatgga 2460 

agccggcggc acctcgctaa cggattcacc actccaagaa ttggagccaa tcaattcttg 2520 

cggagaactg tgaatgcgca aaccaaccct tggcagaaca tatccatcgc gtccgccatc 2580 

tccagcagcc gcacgcggcg catctcgggc agcgttgggt cctggccacg ggtgcgcatg 2640 

atcgtgctcc tgtcgttgag gactagaatt gatctcctcg accgccaatt gggcatctga 2700 

gaatcatctg cgtttctcgc acgcaacgta cttgcaacgt tgcaactcct agtgttgtga 2760 

atcacacccc accggggggt gggattgcag tcaccgattt ggtgggtgcg cccaggaaga 2820 

tcacgtttac ataggagctt gcaatgagct actccgtggg acaggtggcc ggcttcgccg 2880 

gagtgacggt gcgcacgctg caccactacg acgacatcgg cctgctcgta ccgagcgagc 2940 

gcagccacgc gggccaccgg cgctacagcg acgccgacct cgaccggctg cagcagatcc 3000 

tgttctaccg ggagctgggc ttcccgctcg acgaggtcgc cgccctgctc gacgacccgg 3060 

ccgcggaccc gcgcgcgcac ctgcgccgcc agcacgagct gctgtccgcc cggatcggga 3120 

aactgcagaa gatggcggcg gccgtggagc aggcgatgga ggcacgcagc atgggaatca 3180 

acctcacccc ggaggagaag ttcgaggtct tcggcgactt cgaccccgac cagtacgagg 3240 

aggaggtccg ggaacgctgg gggaacaccg acgcctaccg ccagtccaag gagaagaccg 3300 

cctcgtacac caaggaggac tggcagcgca tccaggacga ggccgacgag ctcacccggc 3360 

gcttcgtcgc cctgatggac gcgggtgagc ccgccgactc cgagggggcg atggacgccg 3420 

ccgaggacca ccggcagggc atcgcccgca accactacga ctgcgggtac gagatgcaca 3480 

cctgcctggg cgagatgtac gtgtccgacg aacgtttcac gcgaaacatc gacgccgcca 3540 

agccgggcct cgccgcctac atgcgcgacg cgatcctcgc caacgccgtc cggcacaccc 3600 

cctgagcggt ggtcgtggcc cgggtctccc gcccggtctc accccacggc tcactcccgg 3660 

gccacgacca ccgccgtccc gtacgcgcac acctcggtgc ccacgtccgc cgcctecgtc 3720 

acgtcgaaac ggaagatccc cgggtaccga gctcgtcagg tggcactttt cggggaaatg 3780 

tgcgcggaac ccctatttgt ttatttttct aaatacattc aaatatgtat ccgctcatga 3840 
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gacaataacc ctgataaatg cttcaataat attgaaaaag gaagagtatg agtattcaac 3900 

atttccgtgt cgcccttatt cccttttttg cggcattttg ccttcctgtt tttgctcacc 3960 

cagaaacgct ggtgaaagta aaagatgctg aagatcagtt gggtgcacga gtgggttaca 4020 

tcgaactgga tctcaacagc ggtaagatcc. ttgagagttt tcgccccgaa gaacgttttc 4080 

caatgatgag cacttttaaa gttctgctat gtggcgcggt attatcccgt attgacgccg 4140 

ggcaagagca actcggtcgc cgcatacact attctcagaa tgacttggtt gagtactcac 4200 

cagtcacaga aaagcatctt acggatggca tgacagtaag agaattatgc agtgctgcca 4260 

taaccatgag tgataacact gcggccaact tacttctgac aacgatcgga ggaccgaagg 4320 

agctaaccgc ttttttgcac aacatggggg atcatgtaac tcgccttgat cgttgggaac 4380 

cggagctgaa tgaagccata ccaaacgacg agcgtgacac cacgatgcct gtagcaatgg 4440 

caacaacgtt gcgcaaacta ttaactggcg aactacttac tctagcttcc cggcaacaat 4500 

taatagactg gatggaggcg gataaagttg caggaccact tctgcgctcg gcccttccgg 4560 

ctggctggtt tattgctgat aaatctggag ccggtgagcg tgggtctcgc ggtatcattg 4620 

cagcactggg gccagatggt aagccctccc gtatcgtagt tatctacacg acggggagtc 4680 

aggcaactat ggatgaacga aatagacaga tcgctgagat aggtgcctca ctgattaagc 4740 

attggtaact gtcagaccaa gtttactcat atatacttta gattgattta aaacttcatt 4800 

tttaatttaa aaggatctag gtgaagatcc tttttgataa tctcatgacc aaaatccctt 4860 

aacgtgagtt ttcgttccac tgagcgtcag accccgtaga aaagatcaaa ggatcttctt 4920 

gagatccttt ttttctgcgc gtaatctgct gcttgcaaac aaaaaaacca ccgctaccag 4980 

cggtggtttg tttgccggat caagagctac caactctttt tccgaaggta actggcttca 5040 

gcagagcgca gataccaaat actgttcttc tagtgtagcc gtagttaggc caccacttca 5100 

agaactctgt agcaccgcct acatacctcg ctctgctaat cctgttacca gtggctgctg 5160 

ccagtggcga taagtcgtgt cttaccgggt tggactcaag acgatagtta ccggataagg 5220 

cgcagcggtc gggctgaacg gggggttcgt gcacacagcc cagcttggag cgaacgacct 5280 

acaccgaact gagataccta cagcgtgagc tatgagaaag cgccacgctt cccgaaggga 5340 

gaaaggcgga caggtatccg gtaagcggca gggtcggaac aggagagcgc acgagggagc 5400 

ttccaggggg aaacgcctgg tatctttata gtcctgtcgg gtttcgccac ctctgacttg 5460 

agcgtcgatt tttgtgatgc tcgtcagggg ggcggagcct atggaaaaac gccagcaacg 5520 

cggccttttt acggttcctg gccttttgct ggccttttgc tcacatgttc tttcctgcgt 5580 
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tatcccctga ttctgtggat aaccgtatta ccgcctttga gtgagctgat accgctcgcc 5640 

gcagccgaac gaccgagcgc agcgagtcag tgagcgagga agcggaagag cgcccaatac 5700 

gcaaaccgcc tctccccgcg cgttggccga ttcattaatg cagctggcac gactagagtc 5760 

ccgctgaggc ggcgtagcag gtcagccgcc ecagcggtgg tcaccaaccg gggtggaacg 5820 

gcgccggtat cgggtgtgtc cgtggcgctc attccaacct ccgtgtgttt gtgcaggttt 5880 

cgcgtgttgc agtccctcgc accggcaccc gcagcgaggg gctcacgggt gccggtgggt 5940 

cgactagttc agtgatggtg atggtgatgt cctcgagatc taagcttgga tccgcggccg 6000 

ctacgtagaa ttcccatggt atatctcctt cttaaagtta aacaaaatta tttctagacg 6060 

ccgtccacgc tgcctcctca cgtgacgtga ggtgcaagcc cggacgttcc gcgtgccacg 6120 

ccgtgagccg ccgcgtgccg tcggctccct cagcccgggc ggccgtggga gcccgcctcg 6180 

atatgtacac ccgagaagct cccagcgtcc tcctgggccg cgatactcga ccaccacgca 6240 

cgcacaccgc actaacgatt cggccggcgc tcgattcggc cggcgctcga ttcggccggc 6300 

gctcgattcg gccggcgctc gattcggccg gcgctcgatt cggccgagca gaagagtgaa 6360 

caaccaccga ccacgcttcc gctctgcgcg ccgtacccga cctacctccc gcagctcgaa 6420 

gcagctcccg ggagtaccgc cgtactcacc cgcctgtgct caccatccac cgacgcaaag 6480 

cccaacccga gcacacctct tgcaccaagg tgccgaccgt ggctttccgc tcgcagggtt 6540 

ccagaagaaa tcgaacgatc cagcgcggca aggttcaaaa agcaggggtt ggtggggagg 6600 

aggttttggg gggtgtcgcc gggatacctg atatggcttt gttttgcgta gtcgaataat 6660 

tttccatata gcctcggcgc gtcggactcg aatagttgat gtgggcgggc acagttgccc 6720 

catgaaatcc gcaacggggg gcgtgctgag cgatcggcaa tgggcggatg cggtgttgct 6780 

tccgcaccgg ccgttcgcga cgaacaacct ccaacgaggt cagtaccgga tgagccgcga 6840 

cgacgcattg gcaatgcggt acgtcgagca ttcaccgcac gcgttgctcg gatctatcgt 6900 

catcgactgc gatcacgttg acgccgcgat gcgcgcattc gagcaaccat ccgaccatcc 6960 

ggcgccgaac tgggtcgcac aatcgccgtc cggccgcgca cacatcggat ggtggctcgg 7020 

ccccaaccac gtgtgccgca ccgacagcgc ccgactgacg ccactgcgct acgcccaccg 7080 

catcgaaacc ggcctcaaga tcagcgtcgg cggcgatttc gcgtatggcg ggcaactgac 7140 

caaaaacccg attcaccccg attgggagac gatctacggc' ccggccaccc cgtacacatt 7200 

gcggcagctg gccaccatcc acacaccccg gcagatgccg cgtcggcccg atcgggccgt 7260 

gggcctgggc cgcaacgtca ccatgttcga cgccacccgg cgatgggcat acccgcagtg 7320 
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<210> 113 
<211> 8184 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial Seauence: vector 
pTip-LCH2 

<400> 113 

gagctcgacc gcgcgggtcc eggaegggga agagegggga getttgecag agagegaega 60 

cttccccttg cgttggtgat tgccggtcag ggcagccatc cgccatcgtc gcgtagggtg 120 

tcacacccca ggaatcgcgt cactgaacac ageagceggt aggacgacca tgactgagtt 180 

ggacaccatc geaaatcegt ccgatcccgc ggtgcagcgg atcatcgatg tcaccaagcc 240 
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gtcacgatcc aacataaaga caacgttgat 
cgcggccggg gtggagttca tcgaggtcta 
gttgctggat ctgtgcgggc ggcagaacat 
caaccagttg ttcaaggggg agcggaaggc 
cccggccagg ttcggcgata tcgcgagccg 
gaagatcgtc gggaacatcg gcgcgatagt 
gatcatcctg gtggacagtg acatcaccag 
ccgaggttac gtcttctccc ttcccgtcgt 
cattcgggac agcggtatgc agctgatgac 
ggaactcggg gacaatccgg atcggctggc 
ttccgacctg ttcgaggagg cgtcttccgc 
cgagtctctc aacgtttccg tttccctcgg 
tctcgcggcc aaccgataag cgcctctgtt 
cgtcagtgat gatcacctca cacggcagcg 
gtggtccggg cgggcactcc tcgaaggcgc 
tagagtaacg ggctactccg tttaacggac 
agcctgcatg gggcattccg ccgtgaaccc 
agcaaagatc acctggcgcc gatgagtaag 
cgagatgaaa tctaacaatg cgctcatcgt 
aggcataggc ttggttatgc cggtactgcc 
cagcatcgcc agtcactatg gcgtgctgct 
cgcacccgtt ctcggagcac tgtccgaccg 
gctacttgga gccactatcg actacgcgat 
ctacgccgga cgcatcgtgg ccggcatcac 
tatcgccgac atcaccgatg gggaagatcg 
tttcggcgtg ggtatggtgg caggccccgt 
gcatgcacca ttccttgcgg cggcggtgct 
cctaatgcag gagtcgcata agggagagcg 
agtcagctcc ttccggtggg cgcggggcat 



cgaggacgtc gagcccctca tgcacagcat 300 
cggcagcgac agcagtcctt ttccatctga 360 
accggtccgc ctcatcgact cctcgatcgt 420 
caagacattc ggcatcgccc gcgtccctcg 480 
gcgtggggac gtcgtcgttc tcgacggggt 540 
acgcacgtcg ctcgcgctcg gagcgtcggg 600 
catcgcggac cggcgtctcc aaagggccag 660 
tctctccggt cgcgaggagg ccatcgcctt 720 
gctcaaggcg gatggcgaca tttccgtgaa 780 
cttgctgttc ggcagcgaaa agggtgggcc 840 
ctcggtttcc atccccatga tgagccagac 900 
aatcgcgctg cacgagagga tcgacaggaa 960 
cctcggacgc tcggttcctc gacctcgatt 1020 
atcaccactg acatatcgag gtcaacggtc 1080 
ggccgacgcc cttgaacgac tcgatgactc 1140 
cccgttctca cgctttaggc ttgaccccgg 1200 
ggtggaatgc ccccggcacc cgggctttcc 1260 
gcgtacagaa ccactccaca ggaggaccgt 1320 
catcctcggc accgtcaccc tggatgctgt 1380 
gggcctcttg cgggatatcg tccattccga 1440 
agcgctatat gcgttgatgc aatttctatg 1500 
ctttggccgc cgcccagtcc tgctcgcttc 1560 
catggcgacc acacccgtcc tgtggattct 1620 
cggcgccaca ggtgcggttg ctggcgccta 1680 
ggctcgccac ttcgggctca tgagcgcttg 1740 
ggccggggga ctgttgggcg ccatctcctt 1800 
caacggcctc aacctactac tgggctgctt 1860 
tcgtccgatg cccttgagag ccttcaaccc 1920 
gactatcgtc gccgcactta tgactgtctt 1980 
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ctttatcatg caactcgtag gacaggtgcc ggcagcgctc tgggtcattt tcggcgagga 2040 

ccgctttcgc tggagcgcga cgatgatcgg cctgtcgctt gcggtattcg gaatcttgca 2100 

cgccctcgct caagccttcg tcactggtcc cgccaccaaa cgtttcggcg agaagcaggc 2160 

cattatcgcc ggcatggcgg ccgacgcgct gggctacgtc ttgctggcgt tcgcgacgcg 2220 

aggctggatg gccttcccca ttatgattct tctcgcttcc ggcggcatcg ggatgcccgc 2280 

gttgcaggcc atgctgtcca ggcaggtaga tgacgaccat cagggacagc ttcaaggatc 2340 

gctcgcggct cttaccagcc taacttcgat cattggaccg ctgatcgtca cggcgattta 2400 

tgccgcctcg gcgagcacat ggaacgggtt ggcatggatt gtaggcgccg ccctatacct 2460 

tgtctgcctc cccgcgttgc gtcgcggtgc atggagccgg gccacctcga cctgaatgga 2520 

agccggcggc acctcgctaa cggattcacc actccaagaa ttggagccaa tcaattcttg 2580 

cggagaactg tgaatgcgca aaccaaccct tggcagaaca tatccatcgc gtccgccatc 2640 

tccagcagcc gcacgcggcg catctcgggc agcgttgggt cctggccacg ggtgcgcatg 2700 

atcgtgctcc tgtcgttgag gactagaatt gatctcctcg accgccaatt gggcatctga 2760 

gaatcatctg cgtttctcgc acgcaacgta cttgcaacgt tgcaactcct agtgttgtga 2820 

atcacacccc accggggggt gggattgcag tcaccgattt ggtgggtgcg cccaggaaga 2880 

tcacgtttac ataggagctt gcaatgagct actccgtggg acaggtggcc ggcttcgccg 2940 

gagtgacggt gcgcacgctg caccactacg acgacatcgg cctgctcgta ccgagcgagc 3000 

gcagccacgc gggccaccgg cgctacagcg acgccgacct cgaccggctg cagcagatcc 3060 

tgttctaccg ggagctgggc ttcccgctcg acgaggtcgc cgccctgctc gacgacccgg 3120 

ccgcggaccc gcgcgcgcac ctgcgccgcc agcacgagct gctgtccgcc cggatcggga 3180 

aactgcagaa gatggcggcg gccgtggagc aggcgatgga ggcacgcagc atgggaatca 3240 

acctcacccc ggaggagaag ttcgaggtct tcggcgactt cgaccccgac cagtacgagg 3300 

aggaggtccg ggaacgctgg gggaacaccg acgcctaccg ccagtccaag gagaagaccg 3360 

cctcgtacac caaggaggac tggcagcgca tccaggacga ggccgacgag ctcacccggc 3420 

gcttcgtcgc cctgatggac gcgggtgagc ccgccgactc cgagggggcg atggacgccg 3480 

ccgaggacca ccggcagggc atcgcccgca accactacga ctgcgggtac gagatgcaca 3540 

cctgcctggg cgagatgtac gtgtccgacg aacgtttcac gcgaaacatc gacgccgcca 3600 

agccgggcct cgccgcctac atgcgcgacg cgatcctcgc caacgccgtc cggcacaccc 3660 

cctgagcggt ggtcgtggcc cgggtctccc gcccggtctc accccacggc tcactcccgg 3720 
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gccacgacca ccgccgtccc gtacgcgcac acctcggtgc ccacgtccgc cgcctccgtc 3780 

acgtcgaaac ggaagatccc cgggtaccga gctcgtcagg . tggcactttt cggggaaatg 3840 

tgcgcggaac ccctatttgt ttatttttct aaatacattc aaatatgtat ccgctcatga 3900 

gacaataacc ctgataaatg cttcaataat attgaaaaag gaagagtatg agtattcaac 3960 

atttccgtgt cgcccttatt cccttttttg cggcattttg ccttcctgtt tttgctcacc 4020 

cagaaacgct ggtgaaagta aaagatgctg aagatcagtt gggtgcacga gtgggttaca 4080 

tcgaactgga tctcaacagc ggtaagatcc ttgagagttt tcgccccgaa gaacgttttc 4140 

caatgatgag cacttttaaa gttctgctat gtggcgcggt attatcccgt attgacgccg 4200 

ggcaagagca actcggtcgc cgcatacact attctcagaa tgacttggtt gagtactcac 4260 

cagtcacaga aaagcatctt acggatggca tgacagtaag agaattatgc agtgctgcca 4320 

taaccatgag tgataacact gcggccaact tacttctgac aacgatcgga ggaccgaagg 4380 

agctaaccgc ttttttgcac aacatggggg atcatgtaac tcgccttgat cgttgggaac 4440 

cggagctgaa tgaagccata ccaaacgacg agcgtgacac cacgatgcct gtagcaatgg 4500 

caacaacgtt gcgcaaacta ttaactggcg aactacttac tctagcttcc cggcaacaat 4560 

taatagactg gatggaggcg gataaagttg caggaccact tctgcgctcg gcccttccgg 4620 

ctggctggtt tattgctgat aaatctggag ccggtgagcg tgggtctcgc ggtatcattg 4680 

cagcactggg gccagatggt aagccctccc gtatcgtagt tatctacacg acggggagtc 4740 

aggcaactat ggatgaacga aatagacaga tcgctgagat aggtgcctca ctgattaagc 4800 

attggtaact gtcagaccaa gtttactcat atatacttta gattgattta aaacttcatt 4860 

tttaatttaa aaggatctag gtgaagatcc tttttgataa tctcatgacc aaaatccctt 4920 

aacgtgagtt ttcgttccac tgagcgtcag accccgtaga aaagatcaaa ggatcttctt 4980 

gagatccttt ttttctgcgc gtaatctgct gcttgcaaac aaaaaaacca ccgctaccag 5040 

cggtggtttg tttgccggat caagagctac caactctttt tccgaaggta actggcttca 5100 

gcagagcgca gataccaaat actgttcttc tagtgtagcc gtagttaggc caccacttca 5160 

agaactctgt agcaccgcct acatacctcg ctctgctaat cctgttacca gtggctgctg 5220 

ccagtggcga taagtcgtgt cttaccgggt tggactcaag acgatagtta ccggataagg 5280 

cgcagcggtc gggctgaacg gggggttcgt gcacacagcc cagcttggag cgaacgacct 5340 

acaccgaact gagataccta cagcgtgagc tatgagaaag cgccacgctt cccgaaggga 5400 

gaaaggcgga caggtatccg gtaagcggca gggtcggaac aggagagcgc acgagggagc 5460 
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ttccaggggg aaacgcctgg tatctttata gtcctgtcgg gtttcgccac ctctgacttg 5520 

agcgtcgatt tttgtgatgc tcgtcagggg ggcggagcct atggaaaaac gccagcaacg 5580 

cggccttttt acggttcctg gccttttgct ggccttttgc tcacatgttc tttcctgcgt 5640 

tatcccctga ttctgtggat aaccgtatta ccgcctttga gtgagctgat accgctcgcc 5700 

gcagccgaac gaccgagcgc agcgagtcag tgagcgagga agcggaagag cgcccaatac 5760 

gcaaaccgcc tctccccgcg cgttggccga ttcattaatg cagctggcac gactagagtc 5820 

ccgctgaggc ggcgtagcag gtcagccgcc ccagcggtgg tcaccaaccg gggtggaacg 5880 

gcgccggtat cgggtgtgtc cgtggcgctc attccaacct ccgtgtgttt gtgcaggttt 5940 

cgcgtgttgc agtccctcgc accggcaccc gcagcgaggg gctcacgggt gccggtgggt 6000 

cgactagttc agtgatggtg atggtgatgt cctcgagatc taagcttgga tccgcggccg 6060 

ctacgtagaa ttcccatatg tatatctcct tcttaaagtt aaacaaaatt atttctagac 6120 

gccgtccacg ctgcctcctc acgtgacgtg aggtgcaagc ccggacgttc cgcgtgccac 6180 

gccgtgagcc gccgcgtgcc gtcggctccc tcagcccggg cggccgtggg agcccgcctc 6240 

gatatgtaca cccgagaagc tcccagcgtc ctcctgggcc gcgatactcg accaccacgc 6300 

acgcacaccg cactaacgat tcggccggcg ctcgattcgg ccggcgctcg attcggccgg 6360 

cgctcgattc ggccggcgct cgattcggcc ggcgctcgat tcggccgagc agaagagtga 6420 

acaaccaccg accacgcttc cgctctgcgc gccgtacccg acctacctcc cgcagctcga 6480 

agcagctccc gggagtaccg ccgtactcac ccgcctgtgc tcaccatcca ccgacgcaaa 6540 

gcccaacccg agcacacctc ttgcaccaag gtgccgaccg tggctttccg ctcgcagggt 6600 

tccagaagaa atcgaacgat ccagcgcggc aaggttcaaa aagcaggggt tggtggggag 6660 

gaggttttgg ggggtgtcgc cgggatacct gatatggctt tgttttgcgt agtcgaataa 6720 

ttttccatat agcctcggcg cgtcggactc gaatagttga tgtgggcggg cacagttgcc 6780 

ccatgaaatc cgcaacgggg ggcgtgctga gcgatcggca atgggcggat gcggtgttgc 6840 

ttccgcaccg gccgttcgcg acgaacaacc tccaacgagg tcagtaccgg atgagccgcg 6900 

acgacgcatt ggcaatgcgg tacgtcgagc attcaccgca cgcgttgctc ggatctatcg 6960 

tcatcgactg cgatcacgtt gacgccgcga tgcgcgcatt cgagcaacca tccgaccatc 7020 

cggcgccgaa ctgggtcgca caatcgccgt ccggccgcgc acacatcgga tggtggctcg 7080 

gccccaacca cgtgtgccgc accgacagcg cccgactgac gccactgcgc tacgcccacc 7140 

gcatcgaaac cggcctcaag atcagcgtcg gcggcgattt cgcgtatggc gggcaactga 7200 
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ccaaaaaccc gattcacccc gattgggaga 
tgcggcagct ggccaccatc cacacacccc 
tgggcctggg ccgcaacgtc accatgttcg 
ggtggcaaca ccgaaacgga accggccgcg 
acgccgtcaa caccgagttc acgacaccac 
aatccatctc caaatggatc tggcgcaatt 
cgcatctcgg tcaaaaaggc ggcaaggcaa 
acaatgcaag aaagtacgac gaacatacga 
caaaaatccg gtgcgccgaa agatgacggc 
cactcgcaca atccaacgct tgtttgctga 
agctcgccgt gacaaagctg tcgagctgcg 
cgaagcgatg gaactctcga ccgggatcgt 
cggcgagatt tcagcggagg atctgtcggc 
gccggcgctc ggcactcgga ccggccggcg 
ctaccgccga aggcctgtca tcgaccggct 
gtgattggat gatccgctca cgctcgaccg 
gagcaacggc caactctcgt tcaa 
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cgatctacgg cccggccacc ccgtacacat 7260 

ggcagatgcc gcgtcggccc gatcgggccg 7320 

acgccacccg gcgatgggca tacccgcagt 7380 

actgggacca tctcgtcctg cagcactgcc 7440 

tgccgttcac cgaagtacgc gccaccgcgc 7500 

tcaccgaaga acagtaccga gcccgacaag 7560 

cgacactcgc caaacaagaa gccgtccgaa 7620 

tgcgagaggc gattatctga tgggcggagc 7680 

agcagcagca gccgaaaaat tcggtgcctc 7740 

gccgcgtgac gattacctcg gccgtgcgaa 7800 

gaagcagggg ttgaagtacc gggaaatcgc 7860 

cggccgatta ctgcacgacg cccgcaggca 7920 

gtaaccaagt cagcgggttg tcgggttccg 7980 

gatggtgttc tgcctctggc gcagcgtcag 8040 

tcgactgaag tatgagcaac gtcacagcct 8100 

ctacctgttc agctgccgcc cgctgggcat 8160 

8184 
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